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New Boring and Turning Mill. 


The accompanying engraving is of a 87- 
inch boring and turning mill recently brought 
out by the Bridgeport Machine Tool Works, 
of Bridgeport, Conn. 

During a recent visit to the works we saw 
the first machine of this design belted up 
and tested for accuracy by facing off its own 
table, and for driving power an 
strength by taking heavy cuts on a cast- 
ing, both of which tests it bore in a 
very satisfactory manner. The bed 
faced with great accuracy, as 
shown by a test with a standard hard- 
ened straight-edge and bits of thin 
tissue paper, and the heavy cuts taken 
showed its driving power and _ stiffness 
to be ample forany work coming within 


Was 


its range. 

The engraving 
idea of the general design of the tool, 
and shows it to be heavy and very sub- 
stantially proportioned, the cross-rail and 
tool-bar being wide, and provided with 
ample bearing surface. 

Work 27" diameter and 24” high can 
be handled on the machine, and there 
are 20 changes of speed, ranging from 2 
to 60 revolutions per minute. 


gives a very good 


The head, which carries the tool-bar, 
can be set at any angle, and has a traverse 
of 18", with a quick return by means of 
a rack and pinion and hand-wheel. At 
each end of the rack there are a few teeth 
removed, leaving a gap into which the 
pinion may run, and thus the danger of 
breaking the teeth of the rack or pinion, 
by running to the end of the rack, is 
avoided. There is also a locking device 
for the bar, by which it is readily held 
so as to prevent vertical motion .when 
tuking facing cuts. . 

The feed is automatic in all directions, 
and ranges from yy" to 2 horizontally, 
and from j,"’ to } in angular and verti- 
cal directions. It is under full control 
when the machine is in motion. 

The lower part of the tool-bar is bored 
out and forms a split sleeve, into which 
is fitted the piece having the rectangular 
the 
This arrangement admits of the 
bar being extended 8, and 
of the tool being swung round at any 


head and set screws for holding 
tools. 
also allows 
desired angle to bring it above or below 
the center. Theslot for holding tools extends 
across the bottom of this head as well as up 
each side, so that a tool may be held at either 
side vertically, or across the bottom horizon- 
tally. 

All gears are cut, including the large bevel 
ear which is under the table and its pinion, 
which are planed upon a Gleason machine, 
The pinions on the cross-shaft used for rais 
ing and lowering the rail are of forged steel, 
ind the worm-wheel back of the rail, which 
receives its motion from a worm on the ver- 
tical feed shaft, is a wrought-iron casting, 


ease-hardened. This vertical shaft is driven 


it a comparatively high speed, to give power 


to the feed motion, which is reversed by 
means of the bevel gears and double-ended 
clutch, operated by the lever shown at the 
bottom of the vertical rod. The feed motion 
is.positive, being driven by cone gears, and 
changes in rate of feed are made by an ‘in 
The feed train 
out of when 


entire can 


ind-out”’ pin. 
ve thrown 


action desired, 
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by slipping a gear on the main driving 
spindle. 

The spindle upon which the table runs is 
26” long, having a lower bearing 6” diameter, 
6 long, and an upper bearing 7” diameter, 
12” long. Above 
another one, which is bored at an angle, and 


this latter bearing is 


is for supporting the weight of table and 


work. The amount of surface in this bear- 


a Mls ected 
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ing is calculated to be sufficient to prevent 
the of oil from between the 
surfaces if the table should be loaded with 
a solid block of iron as large as the mill 


forcing out 


will swing and twice as high as will go 
under the rail at its highest point. 

The ends of the cross-feed screw and rod 
have thimbles keyed on them, to increase the 
size of their bearings and the collars wiuch 
take the end 
vided, one on each side, for the reception of 
wrenches, used the 

All sliding surfaces are scraped to a 


thrust. Two shelves are pro- 


tools, etc., about ma- 
chine, 
bearing, and taper wedges used as gibs, 

A system of jigs is used in the building of 
them, and the 
largely interchangeable, and the workman- 
The built 
with two when so The 
countershaft has three pulleys 16” diameter, 
64" face, and should run 150 and 185 revolu- 
both Weight 


parts are, in consequence, 


machine is 
ordered. 


ship is first-class, 
heads 


tions per minute, forward. 


complete, 6,000 Ibs. 
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As to the methods pursued in the manu 
facture of this machine, to secure accuracy, 
and first-class construction, we shall have 
something further to say at a future time, in 
describing some of the things seen in the 
shop where they are built. 


_ +> — 
Pennsylvania miners are bringing suit to se 





cure semi-monthly pay, as provided by law. 
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Foree in the Steam Engine, and its 
Relation to Smooth Running. 


By Pror, Josepu E. Torrey. 
SECOND PAPER. 

In the first paper it was shown that steam 
ought to ke so distributed in the cylinder of 
a steam engine as to make the shock on pass 
ing centers as small as possible. It was seen 
that lead and compression acted in that direc- 
tion by setting up a gradual resistance to the 
progress of the piston near the end of the 
stroke, and thus making the transference of 
pressures from end to end of the piston more 
It was also shown how the 
the 
forces on both ends of the piston, throughout 


easy and gentle, 
magnitude and distribution of steam 
the whole stroke, could be studied by the in 
dicator diagram. A few more examples are 
given on page 2, by way of showing the forms 
of diagrams given by some familiar engines. 
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These diagrams were all given me, except 
They 
were collected in the course of half an hour’s 


Fig. 4, which was taken by myself, 
walk in Boston. It is needless, perhaps, to 
say that they were selected entirely at  ran- 
dom, and are not in every case good cards. 
Figs. 1, 2 


high-speed engines, and Figs. 4, 5 and 6 are 


and 3 are from representative 


from low-speed engines, the speeds ranging 
from 68 R.P.M., in Fig. 6, to 280 R.P. 
M., in Fig. 3. They are all reduced 
from actual size as taken. The area of 
Opposing pressures represented by the 
small triangle @ variesabout as the speed 
‘in the cards here shown. 

One thing of interest may be here 
noticed, namely, that if the triangle a 
in any op- 
posing the piston motion) be spaced off 


card (representing force 
‘“worked up,” like a whole indi- 
the 
If the irreg- 
ular-shaped portion 4 be worked up in 
the result will be the 
average propelling pressure, The dif- 
ference between these two results will 
be the M.E.P. of the card. It is more 
rapid and easy to divide the area 


and 
cator diagram, the result will be 
ave rage Opposthg pre RSUTOC, 


the same way 


lying 
between the expansion, back pressure 
and compression lines, into the desired 
number of spaces, and proceed to de- 
termine the area; although in dealing 
with one diagram -only, the more accu- 
rate way would be to find the two areas 
Usu 


ally, however, the whole card is worked 


ana subtract, as indicated above. 


up, and in the average these errors dis- 
appear, 

It happens in this case, although it 
will that the diagram 
where the shocks are apparently the 


not always, 
greatest was from the only noisy en- 
The 


me that he had ‘tightened her up” as 


gine in the lot. engineer assured 


he dared to, but she would 
The main that 
the *‘ pound” had not been located cor- 
the main 
journals, and since the tightening had 


much as 


pound, trouble was 


rectly. It was actually in 
all been done at the crank and crosshead 
pins, nothing had been accomplished, 
There was a heavy and violent shock 
at each reversal, and the main pillow 
block 
dation, 


was quite loose on its foun- 


would 
certainly have done considerable toward 


Correct) valve setting 
preventing this state of things. 

It will be 
seen that the compression is very heavy—full 


Fig. 5 requires some comment. 


as heavy as in any of 
This 


as me diu Mi speed, 


the high-speed dia- 


vrams, engine really ought to be 
It was one of a 
should 
think—the data is not on the card—making 
100 R.P.M., 


In adjusting the valve gear of any engine, 


classed 


pair of engines—about 18°38", I 


considerable judgment is needed. There are 
many points which need to be carefully con- 
sidered, On very general principles the fol 
lowing hints may be useful to young engi 
neers : 1. In low-speed engines the closure of 
the exhaust is more rapid with reference to 
the piston motion than in high-speed engines, 
and consequently compression should gener 
ally begin later in the stroke. Lead, also, 
should be kept within rather narrower limits. 
2. The form of 
used will also be of importance. If a flat 


exhaust and steam valves 


valve is employed for admission, unless it is 








held to its seat by a cover plate, or some sim- 
ilar device, there is always danger of spring- 
ing the valve by heavy compression, or even 
forcing it from its seat. The writer has re- 
cently seen a case where the steam valve was 
lifted from its seat at each end of the cylin” 

No 
one seemed to know what was the trouble. 
3. Clearance should be known and considered. 
In general, 


der, and at every stroke, by compression. 


engines with large clearance 
space carry heavy compression beneficially. 
Finally, it is a good plan not to attempt to 
the indicator. 
Setting valves by reference to prick-punch 


marks is not a good plan at all. 


adjust valve gears without 


In judging an engine as to its smoothness 
of running, it is often a very important 
question how near its rated load said engine 
is working. One of the important 
‘* forces” having intimate relation to smooth 
running is nota ‘‘ steam force,” or an ‘‘ iner- 
tia force,” but the force of circumstances, 1 
not think power users meet the 
manufacturers half way in this matter. It 
seems to very well recognized fact 
among the best engine builders—especially 


most 


do steam 


be a 


such as build engines with independent e¢x- 
haust system—that in order to get the best 
results in running qualities, as well as steam 
economy, the engine should work as near as 
possible to her rated load, but steam users 
are too apt to err in either buying too large 
an engine or too small a one. 

With this brief survey we will leave the 
steam forces for the present. What study 
remains to be done on them can best be done 
in connecuon with the ‘‘inertia forces,” 
will be next considered. 


which 


——— 
Shop Notes. 


BY JARNO, 


No. 10. 


HOW GASCON TESTED WIND PRESSURE. 
Gascon had a blower that he wanted to 
sell. It was set up near a forge in his shop. 
To it he had attached a_ piece of 
hose, as seen in the figure. Gas- 
con’s competitor, Labrihed, called. 
Gascon commenced to show up 
the good points of the blower, 
among them being its power to 
change air into wind. The blower 
was not made by a well-known 
maker, of course it re- 
quired more showing up than 


and 
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Then, putting his 
thumb to the top of 
the water, and holding 
it against the side of 
the hose, he took the 
hose out of the water, 
and measuring the 
length of the wet part, 
he said: ‘‘ That is the 
height of the column 
of water that the wind 
the 


support.” 


from blower will 

A little consideration 
will show that the 
height of the water 
around the hose, when 
the air bubbles just 
ceased coming out, was 
really the height of 
the column of water 
that the pressure of wind from the blower 
would support. 

Gascon does not go into the refinements of 
mechanical engineering, but there are a few 
principles that he has thoroughly learned. 
These few things he would knowif suddenly 
waked up at two o’clock in the morning. He 
can apply them as easily as he can use his 
jackknife. 

ae eas, 
Longitudinal Cracks in Bar Steel. 


By T. P. FARMER. 


Bar steel, as purchased in the open market 


| 
| 
| 
| 


| for so long a distance, but have a zigzag ap- 


| pearance ; so there seemed little reason to be- 
| 
| 


| 


for the purpose of converting into small tools, | 
is, generally speaking, all right, and _ it is| 


probable that many factories consume tons of 
it year after year, without discovering any | 
serious defects. I once purchased, through | 
the persuasion of a manufacturer’s agent, for | 
trial, twenty-five bars of an imported brand | 
of round tool steel, 4° and @’’, and made a| 
discovery which at the time seemed phenom- | 
enal. Now, the great advantages set forth | 
in the use of this particular brand were, that 
it required no annealing, being softand ready 





blowers that are made by well- 
known makers, 

To show up a_ blower, Gascon 
is well fitted, both by inheritance 
He started 
up his blower and made a few 


and by education. 


graceful movements of the hose, 
not being over-particular as to 
which direction it was pointing. 
Labrihed ‘* Gascon, if 
you expect to impress me favor- 
ably either with yourself or your 


said : 


blower, you must change the di- 





rection of that hose. My ear has 











already got quite an unpleasant 
sensation from of 
I am accustomed to 
have my ear used for a wind 
Before I again come into 
your shop I shall have _ printed 
on my ear, 
mometer.’”’ 


that blower 
not 


yours. 
gauge. 
‘This is not an ane- 
Gascon made a mental survey 


and decided that it could be done, 
while Labrihed continued : 











| 


| time of hardening. 


How Gascon TESTED WIND PRESSURE. 


was plainly visible from end to end of each 
tap. In three of them the crack passed 
through one of the grooves and up the shank, 
while in the fourth it ran directly through 
the threads ; the edges of the fractures were 
so identical, and the line so straight, that, 
when the taps were placed one before the 


other, it was continuous. 
Ordinary ‘‘ fire-cracks,” or ‘‘ water-cracks,” 
| as some term them, are not usually so straight 


lieve the damage could be attributed to the 
Thad pieces cut from 
different parts of the same bar, and from va- 
rious tests, both before and after hardening, 
proved beyond doubt that the crack extended 
throughout its entire length, and in depth 
nearly to the center. From all outward ap- 
pearance this bar of steel seemed sound, there 
being neither ridge or seam to cause suspicion, 
and, after turning and polishing a piece, no 
trace could be discovered, even with the aid 
of a powerful glass; but by breaking parts of 
the bar over the anvil, the straight edges of 
the fracture, with a slight line of oxide on 
the inner side, told the story ; after hardening, 
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thereby causing a sudden contraction on 
side ; this I also doubted. He wanted ni 
test the other twenty-four bars. I refuse: 
do so, but I did test six of them, and fo 
one more as defective as the first, making | 
out of seven. 

It is needless to say that I never used 
steel, and the agent never requested the p 
ment of his bill, although I believe him t 
perfectly honest, and this one occurrenc: 
departure from his usual experience; | 
under the circumstances, what could he « 
I did not dare to use his brand of steel, 
he knew it. What dol think caused th 
cracks ? I would not like tosay, for I beli 
it isa question that could be better answe1 
and explained by the chemist than by 1 
mechanic. 

I had placed in my hand, a few days ago 
reamer, made by one of the best manufactu 
ers in the country, that had a straight cra 
through its entire length ; it was shown nx 
a curiosity, having done good service for 
long time, and as I looked at it I wondered 
the crack was in the bar from which tha 
reamer was made. Who can tell ? 

: a 
(ilobe Valve Patterns. 


By F. W. Barrows. 


FIRST PAPER. 

These patterns may be divided into thre 
classes, as follows: 
Pattern 
and core-boxes both made of wood, the core 
boxes made with loose seats, from 6” up t 
12’. It may be well enough to make whol 
core-boxes, to 


1. lron valves above 6” in size. 


save changing seat, which 
Above 12” a 


half box so made as to change for the tw: 


wears out the boxes very fast. 


halves of core, and also to change for making 
the angle, safety and cross valve of the sam« 
size, although a safety valve of this siz 
thing. Still, the 
change which makes the angle valve would 


would be a_ rare same 
also make the safety or cross, so that, when 
we have so arranged the pattern 
and box that can make w 
angle valve, we can, by the ad 
dition of another branch 
pattern, make either one of thi 
others. 

2. Tron 
6” down to 2”. 


we 


on 


or brass valves from 
Patterns for these 
may be made of wood, pine, o1 
perhaps something more durable 
if the number of castings to bi 








the extra ex 
Core-boxes for these sizes 
made of iron, in 
from either wood or 
plaster of paris patterns, 


made will warrant 
pense. 
may 

parts, 


be two 


3. Iron or brass valves from 


2° down. These, especially the 
brass valves, are usually made in 
such quantities that it becomes 
necessary to 


make the patterns 


of metal, generally of brass, and 











to have enough of each size and 
kind to fill a flask. They are 
all fastened together by gates, 
halves on a 
moulded — in a 


fastened in 
and 
squeezer.” 
I shall 
the 
these 


or are 
plate, 
consider 
the 
heads, and 
will 


nothing but 
valves under 
the first 
16 


bodies of 
for 
class describe a globe 
and angle combined, 

The first requisite is a 
able working 


reli 


drawing. This 





‘*Were I to understand any- 
thing of your blower that would 
be of value, I to 
know the height of a column of water that 
the wind from the blower will support.” 

Labrihed had he sup- 
posed that the wind pressure was the only 
point or datum that Gascon could not give. 

Hardly-had the words ‘‘ height of a col- 
umn of water” 


should have 


said this because 


been spoken, before Gascon 
had plunged the end of the hose into a pail 
of water standing near his forge. 

He dropped the hose down until bubbles 
just ceased coming out from the end of the 
hose into the water. 


INDICATOR DIAGRAMS.—SEE PAGE 1. 


to work, and its great tenacity and peculiar) the defect could readily be seen with the 


hardening qualities. 

Before cutting this steel up preparatory 
to making a certain line of goods, it was 
found that some special taps were needed 
in the shop, and four were made from a piece 
cut from one of the 4” bars; they were carefully 
made, and tempered by an experienced hand, 
but when put to use all four of them split. 
Such a coincidence was surprising, and nat- 
urally called for an explanation, and, upon 
close examination, a straight lengthwise crack 


naked eye. 

Now I will not ask that oft-repeated ques- 
tion, so many times answered in these columns, 
‘*Does steel contract or expand in cooling?” but 
I would like to know just what it does do when 
itleavesthe rolls, The agent, in his efforts to 
smooth matters, informed me that the trouble 
lay entirely in defective rolls, but I doubt it; 
he also advanced the theory that some of the 
bars, as they came from the rolls, were placed 
on the cold stone or brick floor of the mill, 


is usu 
ally left to the pattern maker to 
make his own working drawing, 


may be furnished, but it 


and he generally makes a full size, sectional 
view ona piece of board, To the credit of 
the craft be it said, that the pattern) maker 
who can make a pattern from a scale draw 
ing is also competent to make a working 
drawing of the same. 

As we are going to construct a 16 
valve (flanged will 
of this the 
pipe makers haven’t put any 16” wrought 
iron pipe on the market as yet—12 
fo | the to be 


flanged 


valves only be re 


quired size, because steam 


believe, largest had), 








wi 


Fi 
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shall want a full-sized drawing like 








AMERICAN 
necessary at the joint. It is much easier to 
take off an eighth of an inch here than to 
turn it off the whole surface of the ball. 
Be careful to get the halves of the body ex- 
actly the same size, as it will make a good 
deal of the 
other; they won't match, and the branches 
won't fit. 

Cut the branches in halves and make the 
before turning. Here you must 
very careful again to locate the joint exactly 
in the center. You can’t fasten them on the 


trouble if one is larger than 
be 


joint 


Fig. 99. 











1 m 
" Fig. 96. 
a ‘ow, it is not very likely that there will 
be many globe valves of this size required, 
a , ani as the pattern will be rather expensive, 
ania: we had best make it in such a way that it 
: will do for both globe and angle valves of 
this size, more especially as the same trim- 
: mings, With the single exception of the 
spindle, will do for both valves. Having 
arrived at this conclusion, let us see what 
modifications may be necessary to adapt the 
pattern to either form. The 
a globe valve receives steam, water TE 
li or gas at one end and dis- 
i charges the same at the opposite 
' end, the inlet and discharge 
pipes being in the same line. 
in The angle valve has the inlet 
ine directly under the spindle, and 
as the outlet at one side. Thus the 
* line of pipe will forma right angle 
bie where it passes through the 
od valve. In Fig. 971 have given 
tha a sectional view of an angle 
valve body to be made from the 
same pattern and core-box we 
shall make for the globe valve 
shown in Fig. 96. By compar- 
ing the two, it will be seen that 
oue of the branches must be movable, in 
order that the three branches or ends neces- 
sary on each valve may be placed in the 
hits relative positions shown by the two Figs. 
96 and 97. Asit is customary to make the 
iis body in the form of a globe, the best way 
a to construct the body will be to turn it up 
pti as a complete globe and then fit the branches 
-™ to the surface. After the branches are once 
hich fitted to the surface of this globe, they may 
2 be fastened on in any position required. 
ie As a globe valve of this size will require 
ie for the body a ball from 24” to 28” in diam- 
nts eter, it is evident that it would not be good 
, policy to make the pattern solid, because it 
ae would be very heavy, and we should also be 
a obliged to fasten the branches from the out- 
<a side, thus marring the surface of both the 
ii branches and the body. Therefore it will 
mn be best, for all reasons, to lay this ball up in 
po cants or segments. This will make the pat- 
ae tern light and strong, and at the same time 
the give us a good chance to fasten all the 
branches from the inside. 
oe By referring to Fig. 98 the manner of 
a building up this ball will be plainly seen. 
a We start with a round plate, as shown at a; 
“a screw a face plate to one side of this,and face 
hy. off in the lathe ready for the first course of 
pith cants marked in the figure 6. Work the 
nae halves of the ball along together, and while 
fie waiting for the glue to dry, get out four 
a pieces for braces or arms,as long as the diam- 
eter of ball, and having a cross-section about 
i 2" x44". These should be halved together 
the at their centers, forming two crosses, one for 
i. each half of pattern. When you get the 
ie halves of the ball built up to the course 
ons marked ¢c, rough out the inside to such size 
i and shape as will leave it, when finished out- 
me side, about 12” thick. Then cut in the 
<a braces, leaving some thickness of wood out- 
i side their ends. Put a couple of good 
i. screws into each end of each arm, and also 
set up a support under the center of the 
crosses, 
- Now put each half back in the lathe and 
val face off for the next course, and also face up 
* a spot at the center, large enough to receive a 
a face plate. Mark the center exactly, then go 
on and finish gluing on the last courses; lay 
li these aside, to let the glue get thoroughly dry 
“a before turning them up, 
ai In the meantime we will get the branches 
is started. These will be best made up of 
a courses. Begin with a solid head, which 
a will form the end of core print. Get the 
of gluing up done and lay them aside to dry 
xe while turning the ball. For this you will 
_ need an accurate templet, and I would 
- recommend making one as shown in Fig, 99, 
which will neither warp nor shrink out of 
d shape. Change the face-plate to the opposite 
" side on arms, Don’t begin turning by fac- 
a ing off the joint and then bringing the 
t surface of the ball down to match, but first 
) bring the surface down to fit your templet, 








then turn off as much or as little as may be 











Fig. 97. 
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GLOBE VALVE PATTERNS. 


globe so that the parting will be flat, unless 
both the body and branches are all parted on 
the center line. 

The flanges at each end had better be 
made separate and put on with screws, so that 
they may be changed if necessary. 

Now let us put our pattern together, as the 
Fit dowel pins in the 
halves of globe, to keep the pattern in place 
while moulding. Fasten a block on top of 
arms in drag-half of pattern, find the center, 
and draw a line through this center. This 
will fix the position of the inlet and outlet 
branches. 


turning is finished. 


Fasten these two branches, 
being very particular to keep the centers of 
both body and branches all in the 
straight line. 
end midway between these branch 
es and at right angles with them. 
This is also a place where accuracy 
is very desirable, if you wish the 
core to fit nicely, as the core is liable 
to be laid inthe mould either side up, 
and it is evident that it won’t reverse 
unless the yoke end of both pattern 
and core-box are central between the 


on 


same 


We can now locate the yoke 


two side branches. Another reason : 
When it is central it right 
angles with the center line of branch 


is also at 


es;and, vice versa, When it is at right 
angles with this line it isalso central. 
This follows from the mode of con- 
Fig. 100 shows the pat- 
Fasten all the 
branches with plenty of screws, and 
you will have a good, strong pat- 
tern, and one that will mould nicely. 
Put a good, stout rapping iron in 
each half of pattern for the amuse- 
ment of the moulder, ITonce worked 
under a foreman who was wont to 
at times when the moulder had 
done something especially exasperat 


struction. 


tern complete. on 


say 


ing: ‘*There never will be any 
moulders in heaven, because they 
are past all redemption.” I don’t 


believe this is literally true; still, it 
may be well to imagine so, when 
putting in rapping irons, and get in 
a few extra screws on that account, 
for the moulder is a trifle too willing 
to exercise his muscles. 

And now let take the 
maker into consideration and see if 
core-box that he 


us core 


we can construct a 
won't be obliged to entirely demolish 

in order to separate the core from 

the box. Perhaps the gentleman referred to 
included the makers with the 
moulders in his harsh statement in regard to 
their final disposition. I presume he did, 
for he must have noticed, as we all have, 
that the to 
linger around a big and see in 
how many different places strike 
it with the heaviest sledge around the place. 
We must take all of this into account, and 


core-box 


above core 


average core maker does love 


core-box 


he can 


make our strong enough to 





than is 


deal 


stand a good more banging 
necessary. 

We must also provide some way of moving 
each side branch round opposite the yoke 
end, to make a core for an 
angle valve. 
three sides of the box just alike, the remain 
ing side being the yoke end, 

The best way to make this box is to build 
it up in segments, as we did the pattern; but, 


in case we wish 
This will compel us to make 


in order that it may not become a creature of 


3 


botch has been made in this A 
little forethought would generally prevent 
this, but the lack of it keeps many other- 
wise good mechanics down at the bottom of 
the ladder. 


The first thing in order will be to find out 


a way. 


how large we must build up the center of 
it 
shown by Fig. 101. 


box to make finish to the size and shape 
This can be got at by 
laying out a full-size section of valve body, 
or you may put the necessary lines on the 
drawing you already have. 

As the central part of box is approxi 
mately a sphere, it is evident that, if a slice 
be cut off the outside, the resulting face will 
be a circle or nearly so; then, if we know the 
size of the circle necessary to match flange 
the from the 
center of globe at which the joints between 


on branch, and also distance 


and branches must be formed, we 


shall then be able to lay out the diameter of 


body 


outside of central part of box. 
Let fix the diameter 
necessary. The inside of neck 
16” in diameter; add to this double the thick 
ness of stuff necessary to form a good, sub 


of 


of valve 


us on flanges 


is 


stantial core-box, say about 24", thena flange 
1} This the 
in diameter, For convenience we 


flanges 
will 
box 

In 
have to be alike 


about wide. makes 
234 
make the joints on all four sides of the 
at the distance the center. 
fact, three of them would 
anyway. We should locate the joints as far 
from the center as one-half the diameter of 


same from 


flange found necessary, if possible ; other 
don’t the full benefit of the 
flanges in putting on the branches. 

The actual distance of the joints from the 
be governed by the point at 
which shall tind obliged to 
locate the joint on the yoke end of valve. 


wise we 


get 


center will 


we ourselves 


circumstance, and an eyesore, let us settle This neck, as will be seen by referring to 
how we shall put the box together, then Fig. 96, has a narrow internal flange or 
after this we shall be able to so build the shoulder, This is without any question the 


body and branches that they may be easily 
fastened together, and make a strong box 
after being so fastened together. 


SwING CUT-OFF SAW. 


Perhaps the best way will be to construct 


it like Fig. 101. 


center piece as large as can be made con 


This gives us a square 


rood flange 
throug! 


veviently, then there is a Ol 
each branch. By means of 


these flanges, we can fasten the branches on 


SCTeWS 


to the body part of box, and make a good, 
workmanlike job, which will show the fore- 
and of 
by the way, pattern makers are too 


thought constructive ability its 
maker. 


apt to leta job *‘develop itself,” and many 


We shall need all 


from the center will 


proper place for a joint. 
the 
give Us; 
the radius of the required flange will be 


this distance 


in fact, the radius of this point and 


room 


seen to be nearly equal. 

Make the joint just where the neck begins 
to narrow down to this flange. Draw a line 
through this point parallel with the center 
line of branches, and lay off on this line, 
measuring each from the center of 
neck, the of the flange. Now 
place one point of the trams at center of 


way 


diameter 


globe, and scribe a circle of such size that 
the circumference shall the 
points, marking the diameter of flange on 
branch of core-box, This circle will be the 
circumference of asphere, which, if cut by 
a plane at a distance from the center, equal 
to the to which the line 
marking the joint between body of core-box 


pass through 


radius of a circle 
and the branches is tangent, the resulting 
face will be a circle of the same diameter as 
flanges on the branches of core-box. 

Now that we have the 
the sphere necessary for our purpose, let us 


found diameter of 


begin to make it. First, we want a plate, 
round, and of the thickness and diameter 
shown by a. Fig. 102. On this foundation 


we will build up the segments, as shown in 
Fig. 102, taking care to make good joints 
between courses, especially on the — first 
courses, Where we shall have very thin edges 
after the box is finished. Put on about six 
then make a templet like that 
shown in Fig. 108. This one should be cut 
to fit inside the required circle, instead of 
outside, like the one shown in Fig. 99, but. it 
should be made of three pieces, to keep the 
cirele true. 


courses, 





—_—_—__c+ 
Swing Cut-off Saw. 


Theengraving of swing cut-off saw repre 
sents one manufactured by E. & B. Holmes, 
Buffalo, N. Y. The frame of the machine 
is cored to make it as light as consistent with 
strength, and is provided with a counterbal 
ance, which provides for an easy pendulum 
movement, 

: The yoke that carries the saw arbor is cast 
separate from the main frame, and is held in 
position by a clamping device that permits 
the operator to raise or lower the saw at will. 
It also enables him to square the saw without 















disturbing the fence or guide. 

The saw is adjusted by rack and pinion, 
To permit of such adjustment without alter 
ing the length of the belt, there is a swing 
tightener attached to a frame, which keeps 
the belt at the proper tension. 










































Irregular Pitch Lines. 


By Geo. B. Grant, Boston. 
Gear wheels with irregular pitch lines are 
of frequent application in mechanism, to pro- 


duce a variable speed or power. Their most 


common use is to produce a simple variation of 


speed, from a certain maximum to a certain 
minimum, without the 
riations between the limits, as in quick return 


reference to va- 

motions for shapers, shears, etce., but occa- 

sionally it is necessary, for special purposes, 

to consider the speed at several points of the 
revolution of the gear. 

THE GENERAL 

We can best treat the irregular pitch line 


CASE. 


in its most general and unconfined condition, 
before considering any of its special applica- 
tions or peculiar forms. 


The irregular curve A 
of figure 1 revolves on a 
fixed center a, and_ its 
outline is arbitrary. It X 
drives another irregular ; 
wheel B, revolving on the 
fixed center 6, and the 


shape of this second curve 
will be so dependent on that 
of the first that it can be con- 
structed from it by the fol- 
lowing process. 

With a pair of dividers set 
to some small stepping dis- 
step off the points 
¢, ¢,¢, on the given curve A, 
the line of 
centersab. From the center 
a draw ares of circles from 


tance, 


beginning at 


the points ¢c, c, ¢, to the line 
of centers at the points d, 


d,d. From the given center 
b of thé required mating 


curve B, draw ares of circles 
dn, dn, dn, fromthe points 
the 
Take the same stepping dis- 
tance the di- 
viders, and step off on the 
lines dx, from line to line in 
regular order, from the point 
of the curve A that is on the 
line of centers, and thus form 


d on line of centers. 


as before on 


points e, ¢, e, on the desired 
second or derived curve, 
These two curves will 
roll together, and if provid- 
ed with teeth will act as the 
pitch lines of gear wheels. 

Their point of contact will 
always be upon the line of 4 
centers a6, shifting upon it 
but never leaving it. 

The relative speed, or ve- 
locity ratio, at any time, will 
be inthe proportion of the 


two radiants a ¢ and 2 e, 
drawn to two corresponding 
points on the curves, for 


those two points will come 
together at the line of cen- 
ters. 

no definite rule 
for forming a pair of irregu- 
lar pitch that shall 
have speeds varying in any 


There is 
lines 


designated manner, and such 
lines can only be found by 
experiment, 
to judgment and its mate found by the given 


A line is first drawn according 
process. Knowing the action of the pair 
thus constructed, judgment will 
such changes as will give another pair that 


suggest 


will act more nearly as required, 
IRREGULAR PITCH LINES, 

If we have a complete and closed irregular 
pitch line A, figure 2, the mate B, formed by 
the above process about a given center 3, will 


CLOSED 


in general not be closed, but will cross itself 

and will not practically work with the first 

curve. 

But, by repeated trials, a center can always 
found which the derived 

will be complete and closed, and the two will 

then be fitted to run together in continuous 


be about curve 


rotation with an irregular speed. 
SETS OF MULTILOBES. 
If, after forming the first complete derived 














curve, the centers are still further separated, 
the derived curve will again cross itself, but 
a second center can always be found about 
which the curve will again be closed, and the 
two halves of its outline will be exactly alike. 


Similarly, by continuing the process, we can | 


form derived curves having 
more similar parts. 
generally has a distinct projection or lobe, 
the will 
lobes, and may be called multilobes. 


derived curves have several such 

Figure 3 isan example of the setof derived 
curves that can be formed from a given prim- 
itive curve, on centers on both sides of the 
primitive center. 

From the primitive curve a,, on the center 
b,, isformed a unilobe A, on the center B,, 
a bilobe A, on the center B,, and a trilobe 


A, on the center B,. If the center is set at 


Mutltilobes 


— ” > 
Pron ge rig. S 
es Substitute 
a» for Multilobe 


IRREGULAR PITCH 


an infinite distance we get the rack pitch line 
Ag. Continuing the process further and 
putting the centers on the other side of the 
center b,, we get a bilobea, anda trilobe dg, 
surrounding the primitive unilobe. 

The properties of these multilobes are ob- 
scure, and are dependent upon the nature of 
the primitive curve. No device but repeated 
and careful trials will determine the centers 
about which the derived curves will be closed, 
but still there are several properties that may 
be observed. 

There is in reality but one set, but that set 
may be conveniently divided into two distinct 
sets of closed curves A, A, A, anda, ay as. 

Each multilobe can be divided into equal 
parts. The curve of the trilobe A,, from the 
point m to the point ”, is a repetition of the 
curve between the points Cand m. 

The first and last radiants, as By m and B, 
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three, four, or | 
As the primitive curve | 





Crossed Mate 
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|n, of any lobe, are equal. The difference 
| 


| between the first and central radiants is con- 


| stant throughout the system ; 6, g—b, C, B, | 


m— B, w, b, r—b, y, etc., being equal. 

If all the curves are fixed on their several 
centers they will roll together collectively, 
the common point of contact shifting along 
the line of centers. Therefore the several 


any curve will roll in internal contact with 
any curve of the same set, and in external 
contact with any curve of the other set. We 
can thus form trains of multilobes, as in 
figure 4, when their forms do not cause 
them to interfere with each other. 

When it so happens that the first derived 





| 
| 
| 


Fig. 5 
Elliptic 
Multilobes 








Fig. 6 
HMolditch’s Method 


LINEs. 


interchangeable, any curve rolling, internally 
or externally, with any other curve. See 
figure 5. 


SALIENT POINTS. 


The occurrence of salient points, or inter- 
ruptions of the continuity of the curvature, 
as at g, figure 3, does not interfere with the 
theory of the curves considered as rolling 
pitch lines, but, for practical purposes, such 
breaks should be carefully avoided. 

When providing the irregular pitch line | 
with teeth, which must be done before it can 
be applied to any practical purpose, it is nec- 
essary to place a pitch or springing point of 
a tooth at every such salient point, to preserve 
the perfect continuity of the tooth action. 
As it is practically impossible to spring two 
teeth from) the same point on the pitch line, 
irregular gears with salient points can turn in 


sphere, and therefore we can have | 
| gears, as well as spur gears, in the for 


curves are mutually interchangeable, so that | 


curve isexactly the same as the primitive curve, 








one direction only, and are objectionabk 
| that account. 
TRREGULAR BEVEL GEARS. 
The preceding processes will apply as 
if the figures are drawn on the surface 


multilobes. 
SPECIAL CASES. 
Although any arbitrary curve will ser\ 


| the base or primitive curve for a set of m 
| lobes to be derived by the method of fi 


1, yet it is better to adopt some curve 
|can be easily handled, for the metho 
| difficult to apply. 
| LOGARITHMIC MULTILOBES. 


The logarithmic spiral is one such sp: 


the two sets will be exactly alike, and we shall | curve that is subject to definite laws of « 
: | ° 
have a set of multilobesthat will be mutually | struction, but, as any closed curve based 


it must have salient poi) 
it is practically objecti 
able. 
in THE CONIC SECTIONS. 
Any conic section will 
with its equal, both bei 
tixed on their foci, but 


x ellipse is the only one t! 


will permit a complete re\ 
lution. 

ELLIPTIC MULTILOBES. 
The simplest irregul 
curve is the ellipse, and as 
it is easily handled, it is by 
far the best one to use for 
this purpose. Itis a co 
tinuous closed curve, and i 
multilobes have 


no. salient 


y points. 
Fig. 3 In some cases it is necessar\ 
Set of to consider the rate and pec 
Multilobes _ liarities of the irregular mx 


tion produced, but generally 
it is only necessary to secure 
a gradual and easy variatio 
from a given maximum to a 
given minimum speed, and 
in such cases the ellipse wil! 
serve every practical 
pose. 


pur 


multilobes, derived by the 
method of figure 1 from the 
ellipse as the primitive 
curve. As the first deriveld 
curve,or unilobe, is an ellips: 
exactly like the primitive 
curve, and revolving like it 
on one focus, the two sets 
will be exactly alike, and / 
all elliptic multilobes will 
roll together interchange 
ably, either in external or 
internal contact. When thi 


eccentricity is great, th 
curves may interfere with 


each other, as shown by th 
figure, and practical inter 
nal contact be impossible. 


Although the elliptic 
multilobes can be easily 
formed by the tentativ: 


method of tigure 1, they are 
more accurately and easily 
formed by Holditch’s meth- 
od. As shown by figure 6, 

draw the primitive ellipse 

F, on the foci f and F, and 

with the minor radius O/ 
Then construct a series of concentric ellipses 
h,, Hs, Hy, ete., having the same foci, and 
having minor radii equal to twice, three times, 
four times, ete,, that of the primitive ellipse. 
From either focus draw a series of radiants, 
dividing half the ellipse into as many equal 
angles as may be convenient, ten in the ex 
ample. Now, to construct any multilobe, 
such as the trilobe of figure 7, set off the 
angle A FB equal to 180° divided by the 
number of lobes, 60° inthe example, and di 
vide this angle into the chosen number of 
smaller angles. On the radiants of figure 7 
set off the distances cut off by the corre 
sponding radiants of figure 6, and draw the 


trilobal curve through the points thus 
found. 
Although the graphical method is very 


simple, it requires special skill for the con 
struction of the several ellipses, and it is bet 








Figure 5 shows a set of } 





tel ) 
tic 


ana 























ust 25, 1888 


tion from the following formula : 


R—¢ccos A F K+ 4/m* b?+c?, 
t =— ; ~~ > = 
ec? sin? A FAK 
m® b* 
ich R is the required radiant F K for 
any angle A F'K, figure 6, m is the number | ; 





of lobes, 8 is the primitive minor radius | while running. 


4») and ¢ is the semi-focal distance O F’. 


| 
| 
| 


ven when using the graphical method it | are so proportioned that, when the former is 


is » simple matter to test the first and last | , 
radi! by the formule lj 
F Ky, =m? 6* + c*® +. 
FK,, = o m* b? +c? —c. 
ran example, calculate the radiants for | « 
, trilobe from a primitive ellipse having a 
sei-foeal distance ¢ = 1.52", and a minor 
radius 6 = 2.81". This gives the formula 
1.52 cos A F K + 7.10 
1+ .048 sin? AP K 


|inches wide, 2 inches deep, 
inches. It 


] 


= 


and the several trilobal radiants are : 


iF Ky = | R, = 8.62” 
iP kK, Ss: ie ih, = oon’ 
if K, — ag, Re = 8.19" 
tL oR = 64 fee. HS 
Ni ae = te Re = 120" 
AF K, =. 80 ie SON 
ee fel GE = 103 fe = C59" 
iis, == 136 fe = G08" 
ue. @ = 144 he = 5.78" 
1F Ky = 162 iy. = 62" 
LP Bg mei s, , Fig: = 808 


SUBSTITUTE FOR THE MULTILOBE. 

The multilobe is very difficult to make, and 
a practical, smooth running gear is the result 
of great patience and mechanical skill, but 
when the object is merely to get a series of 
variations between two given limits, it is not 
necessary to use it at all. 

[fa pair of unilobes are mounted, as in 
figure 8, and the driven shaft is geared in 
any given proportion to a third shaft, that 
third shaft will have the same general mo- 
tion that it would have if it was driven by a 
multilobe. In the figure, the circular gears 
being proportioned three to one, give the third 
shaft the same motion as if driven directly 
by a trilobe. 

In fact, the substitute is superior to the 
original in some respects. To get a variation 
between two given limits, the ellipse to drive 
a trilobe must be very much flatter than if 
the substitute is used. 

We can, therefore, consider that the whole 
subject is practically reduced to the common 
ellipse, and, unless it is necessary to consider 
the rate of variation between given limits, 
nothing but a pair of elliptic unilobes is 
necessary. The elliptic gear wheel, being a 
considerable subject by itself, may be left for 
consideration at another time. 

A PRACTICAL EXAMPLE. 

To apply these principles to a practical 
case, let it be required to construct a 
quick-return motion, in the proportion of 
The half revolution of the 
driven gear is to be perfectly uniform, and 
the other half revolution is to be made in 
half the time. This gives the conditions, in 
tivure 9, that dc, two-thirds of the driving 

ear, and e f, one-half of the driven gear, | 
shall be circular, and with radii in the pro- 
portion of three to four. 

It is required to construct a pair of irregu- 
lar pitch lines by which the other one-third 

the driving gear shall drive the other one- 

if of the driven gear. First, draw a curve 
yat random, but to be an easy curve that 
hall be tangent at ¢ to the driving circle, and 
ross the line of centers a 6 at a right angle. 


two to one, 


onstructing the mate by the process of fig- 
re 1, we get the curve gh, and g / e is longer 


hange. Second, draw the curve ¢ k, and | 
nd its mate k& m, which is still too short. 


Chird, draw the curve ¢ 7, and construct its 
, Whica is exactly of the required 
ength, and ¢ x and nv e are the pitch lines re- 
uired., 

A more difficult method would be to con- 
idere n to be an are of an elliptic trilobe, 
ind n.e that of the corresponding bilobe, and 


mate 7 ¢ 


) find the dimensions of the primitive el- 
pse from which the required multilobes can 
derived. This would be feasible, but not 


mple. 


recently added to the list of tools built by 
1+ Lodge, Davis & Co., of Cincinnati, Ohio. 


crank motion, and is so arranged as to admit 





We illustrate herewith a design of shaper 


The movement of the ram is given by a 
yf the length of stroke being varied at will 
The lengths of the ram and column slide 


mut to the extreme of its travel, it has a bear- 
ng in the slide of 21 inches. 

The vise swivels and is graduated, is 10 
and opens 8 
xan be transferred from the top 
of the table to either side. 

It will be noticed the table is of the box 


form, which gives the advantages of great 
| rigidity, and three surfaces upon which work 
|may be, fastened. It 
convenient shelf for the keeping of tools, 
wrenches, etc., which are used 
machine. 
and work bolted direct to saddle, which has 
three T slots provided for the purpose. 
is, of course, a very convenient feature when 
it is desired to work upon parts of large 


also forms a very 
about the 
The table may be readily removed | 


This 
pieces which could not be fastened in the 


vise or upon the table ; such, for instance, as 
the legs of machines, etc. 


will 
the way of 
not put 
lever, or handle, were put on the screw-driver, 
the shank being restrained from turning, then 
none of the twisting operation usually em- 
ployed would be required to turn the screw. 
The question appears to us to be simply : With 
a long screw-driver is there an involuntary 
throwing the axis out of line, and to that 
extent making a lever? 
try for themselves, without serious trouble, 
and so arrive at the best possible conclusion, 


has followed a business for twenty years, in 
which he has constantly to use screw-drivers, 
fully believes in the advantages of the long 
screw-driver, and 
proved by trial. He 
principle involved is 
screw-driver, one is able to use the forearm 
at nearly a right angle to the blade, and the 
power that he can apply is limited only by 
the strength of the grip. 
screw-driver the arm is, usually, nearly in 
line with the tool, and one can apply only 
what twisting force he may possess in the 
forearm. 


driver, that is usually condemned, is stronger 
than the concave, and will not slip"out of the 
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come out of the screw-driver, in 
starting the that is 
into the handle. But if a 


the head of the bolt). For all practical pur- 
poses it is sufficient to show this intersection 
by an approximation of its true form, which 
can be accomplished in the following manner ; 


screw, 


According to the remarks in our last prob 
lem we know that, in Fig. 365, the points a, 
and @,, in which the elements a, ¢, and a, é, 
intersect the element a, a@,, are points in the 
curve of intersection ; we also know that the 
points 4 or b, (Fig. 364), in which the elements 
Those interested can 4d or b, dg intersect the circumference a fg 
are also points in the curve of intersection. 
Hence, through the point > or 6, we simply 
draw a vertical line 4, >,, cutttng the line f, 
d, in the point dg. 


Another correspondent, who writes that he 
Here, then, we have, in 
Fig. 365, three correct points, @y, b,, @,, inthe 
curve of intersection ; these points are then 
joined by an arc of a circle, and this are will 
represent the intersection of the cylindrical 
surfaces. 


that this can be easily 
‘*T think the 


that, with the 


writes : 
long Although this are contains three 
correct points, it is only an approximation to 
the true form of the intersection, but is suffi- 
ciently correct for all practical purposes, and 
can be very quickly drawn. 

484. Figs. 366, 367 represent a connecting 


With the short 
rod for a marine beam engine ; cylinder 56 
feet stroke. The di- 
mensions, here omitted, for the fork-end A are 
given in Figs. 356 and 358. The straps, 
brasses and keys for this end of the rod are 


inches diameter and 12 
“The wedge-shaped point on the screw 


precisely the same as those used for the front 
link shown in Figs. 358 and 354. If now 
these straps, keys, brasses, ete., had been 
shown in Figs. 366, 867, with all their di 
mensions, and the drawing made to a larger 
scale, say to 14 or 8 inch scale, we would 
have a regular working drawing, such as 
would be required for putting together the 











FIFTEEN-INCH SHAPER. 


The pulleys and gears are so proportioned | screw head if one takes a light hammer and 


as to give a high belt speed to secure ample | upsets the point so there is a slight head on 


driving power. The table has a vertical | 
movement of 18 inches, a cross motion of | 
18 inches, and the tool block has 5 inches 
of movement in any direction. Sliding sur- 
faces are scraped to a bearing. The cone | 
has 4 steps for a 2-inch belt, the largest 
103 inches diameter. Countershaft has tight 
and loose pulleys 12 inches diameter for 3- | 
and should run 240 revolutions 
Weight of machine, 1,500 lbs. 
-_-- 
The Screw-Driver Question. 


inch belt, 
per minute. 


A Buffalo correspondent sends us a sketch 
of a long and a short screw-driver, in each 
instance the shank and handle being con 
strained to move around the axis without 
vibration. The object is to show that, under 
these conditions, the long screw-driver will 
have no advantage over the short one. We 
have never heard this disputed. If, under 
these conditions, the long screw-driver had 
an advantage, then it would be good policy 
to contrive to use along line shaft, putting 
the power in at one end and taking it off at 
the other—a proposition that every mechanic 


would recognize as an absurdity. Nothing 





different parts of the connecting-rod. 
For the blacksmith shop, separate drawings 


should) be made of all the wrought-iron 





pieces which help to make up the rod ; for 
instance, a separate drawing of the rod, with- 
out any straps, keys, bolts, brasses, ete.; a 
separate drawing of the struts B; the braces 
M M,; keys and gibs, and a drawing or list 


of bolts and set screws required. Also a 
separate drawing of the brasses for the pat- 


Detail 
of this kind will, of course, increase the labor 


tern shop should be made. drawings 
and expense of the drawing room ; but such 
a system will do more than repay itself in the 
end. 

When a complete drawing of a connecting 
rod is to be made, the center lines CD, C, Dy 
(Figs. 366, 367), also the center lines AY, 4, 7, 
L, must first be drawn, and then the outline 


of the different pieces drawn around the cen- 
ter lines. 
485. 


the drawing to as large a scale as possible, 





Since it is always desirable to make 


and since, in many drawing offices, the 
sizes of the sheets of paper are established, 
changed, the 


part of 


and are not allowed to be 
will often 
mechanism with a portion of it broken off, 
line J, in 
Indeed, for a regular work- 


draftsman show a 
as we have done above the center 
Figs. 366, 367. 
ing drawing we should also have broken off 
the portion of the rod and braces from ef é, 
tog hg ,soasto gain a greater available 
it, such as is on a carpenter’s scraper.” space on the paper for showing the ends of 
tite - the rod, with their straps and keys, etec., to 
Practical Drawing. as large a scale as possible, enabling us to 

show distinctly all the small ares, curves, 
the outline, 


By J. G. A. MEYER. which form 


straight lines, ete., 
and also enabling us to give, without creating 
FIFTY-SEVENTH PAPER, confusion on the drawing, all the dimensions 
——— in large figures, which can easily be seen and 
483. In working drawings we have often to | read by the workman. 


present or indicate the intersection of cylin Directions.—On one of the small sheets 


drical surfaces, and also the intersections of make a complete drawing of the connecting 


cylindrical with straight surfaces. Some- | rod, to as large a scale as the paper will per 
Two views, as shown in our illustra 
tion, sufficient. On the fork-end 


show the straps, brasses and keys ; the form 


times itis necessary to show these intersec- | mit. 


tions very accurately, and the methods for will be 
finding some of these intersections correctly 
and dimensions of these are given in Figs. 
358, 354; the dimensions of the fork-end are 
given in Figs. 356, 858. Above the center 
line J (Fig. 365), a portion of the rod should 
be broken off, so as to gain more room for 


have already been given in several previous 
problems. But frequently it is unnecessary 
to show these intersections very accurately, 
and consequently, in order to save labor, only 
an approximation of the true form of the line 
showing the straps, etc. Below the center 


of intersection is shown. Take for instance 


an ordinary eye-bolt, suchas is shown in Figs. | line J nothing should be broken off the rod, 


364, 365, page 6; in this case it would be a/as this will give the student better practice, 


waste of time to work out correctly the inter-| and also enable him to obtain the angle of 
section a, >, a, of the cylindrical surface /| the portions of the braces shown above the 
(that is, the surface of the body of the bolt) 


with the cylindrical surface // (the surface of 


center line 7. Work out all intersections of 


the cylindrical surfaces, and also the inter 






































































sections of cylindrical with straight 


It will be good practice to work out 


sur- 
faces. 
these intersections to a larger scale in pencil 
ona brown sheet of paper, and then copy 
them on the regular small sheet. There 
should not be any difficulty in working out 
these intersections, as the methods for finding 
all these different intersections have been ex- 
On 
sheet show separate views of the struts, keys, 
the rod itself, with 
dimensions suitable for sending in a black- 


plained in previous problems. the same 


cvibs, bolts, braces, and 
smith shop. 


‘2; 


Intersections of cylindrical surfaces, 


PROBLEM 

186. 
Fig. 368.—Let a a, bb, representa hollow 
cylinder, d 6 or d, 6, being the thickness of 
the material; also let ¢ e, f f, represent a 
smaller cylinder, which is passed through the 
hollow one. The axes of both cylinders are 
in the same plane, and this plane is parallel 
It 


quired to find the intersections of the cylin- 


to the vertical plane of projection. is re- 
drical surfaces. 

On the left-hand side, in Fig. 368, we have 
shown the intersection of the small cylinder 
with the outer surface of the hollow cylinder ; 
and on the right-hand side of the same figure 
have of the 
cylinder ; on this side a portion of the small 


we shown a_ section hollow 
evlinder is broken off, so that both the inter- 
section of the inner and outer surfaces of the 
hollow cylinder with the surface of the small 
cylinder, made by passing the latter through 
| We will first find 
the intersection of the small cylinder with 


the former, can be seen. 


the inner surface of the hollow one. 
To find this 
other views of the same cylinders besides the 


intersection we need two 
projection shown in Fig. 868; but, as stated 
in our last paper, it is not necessary to show, 
in these two extra views, the whole outline of 
the cylinders. Thus, instead of showing, in 
Fig. 8680, a complete end view of the small 
cylinder, and also the outline of the hollow 
cylinder, it is only necessary to show one- 
half of the end of the small cylinder, and 
this half is represented 
Ss ts Sr: 
care must be taken to have its center 2 on the 


by the semi-circle 
In drawing this semi-circle great 


center line g 7; ; that is to say, on the pro- 
longation of the axis g 2 of the small cylin- 
der; and, of course, the diameter of this 
semi-circle must be equal to the diameter of 
the small cylinder. 
to find the curves of intersection in Fig. 368, 


Since our purpose is only 


an outline of the large cylinder, in Fig. 868«, 
is not necessary, because we have no use for 
it. In the horizontal projection, Fig. 369, 
we only need to show one-half of the hollow, 
and one-half of the small cylinder ; for the 
other half we have no use, as the outlines of 
these cylinders are perfectly symmetrical on 
In ,this 
figure the rectangle ¢, J, 7 Ay is a projection 
of one-half the small cylinder; the semi- 
circle a, by ¢y is a projection of one-half of 
the outer surface, and the semi-circle d, d, d, 


each side of the center line e, fy. 


a projection of one half the inner surface of 
the hollow cylinder. 

Now to find the intersection of the small 
cylinder with the inner surface of the hollow 
cylinder, we consider this inner surface to 
represent a bounding surface of a geometri 
cal solid (see Art. 17); or, practically speak 
ing, we may consider the inner surface of the 
hollow cylinder to represent the bounding 
surface of a solid cylinder, and pay no atten 
tion to anything that outside 
We thus the problem 
before us to Problem 70, and consequently 


is of this 


surface. reduce 
the method for tinding the intersection of the 
small cylinder with the inner surface of the 
hollow cylinder is precisely the same as the 
method adopted for finding the intersection 
of the outer surfaces of two cylinders such 
have in Fig. 861. Hence 
only a very brief explanation for finding the 


as been shown 
intersection in the present problem will’be 
given. 

In Fig. 369 we see that the element g, A, 
intersects the semi-circumference d, d, d, in 
the point /;. 
of four; and 
through the points of division /, 7, l,, draw 
the horizontal lines g, Ay, gg Ag, and g, h,; 
also through the point /, and the same points 
of division draw 


Divide the are /, d, into any 


number equal parts, say 


vertical lines such as /; 5, 
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MACHINIST 
369: the distance 
x and x, must be equal to és 9,; 
and lastly, the distance between vr and 7, 
must be equal to ¢, g,,; also, if the different 
views are correctly drawn ¢, 7, will be equal 


between ¢, and g, in Fig. 
between 


toxr?¢;. Through the points 7,, 24, 7, draw 
vertical lines cutting the semi-circumference 
Se ts f, inthe points t, t,, ¢, ¢,, and t, t,, 
respectively. Through points draw 
horizontal lines, such as ¢, a@,, 73 Wg, ete. 
The element f a, of the small cylinder 
cuts the line d d, (which is an element of the 
inner surface of the hollow cylinder) in the 
point 1; this will be one point in the curve 


these 


of intersection ; the horizontal line 7, a, cuts 
the vertical line 7, 2 in the point 2; this will 
be another point in the curve of intersection ; 
and the horizontal lines 7, a5, 74 4,1, 75 12, 
will cut the vertical lines 7, 3, 74 4, 7, 5, in 
the points 3, 4, 5 respectively; these points 
will also be points in the curve of intersection. 
Joining these points by a curved line we 
obtain the intersection of the small cylinder 
with the inner surface of the hollow cylinder 
above the center line g 7;. 


Fy 


In a manner 
precisely similar to the foregoing we obtain 
the points 6, 7, 8 and 9; a curved line drawn 
through these points will be the intersection 
of the cylindrical surfaces below the center 
line gy ¢;, and will be equal in every respect 
to the curve drawn from point 1 to point 5. 
The curves ds @,9 Geo and by dy, Day rep- 
resent the intersections of the small cylinder 
with the outer surface of the hollow cylin- 
der; these two curves are exactly alike. 
The manner of finding these curves has been 
explained in our last problem, and needs no 
other explanation excepting the following re 
marks, which will indicate how labor can be 
saved in particular cases, such as given in the 
problem before us. In order to tind the curve 
of intersection a4; @,. @., We need not divide 
the arc @, @,,, in Fig. 369, into equal parts, 
but may use the points a4, a in 
which the horizontal lines g, h,, g4 hy, ete., 


6» Us, M19, 


intersect the semi-circumference a, 6 


e Ce. 


Through these points draw vertical lines. 
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x. 
Fig. 369 
PRACTICAL DRAWING. 





D. 


3 


d, b, 


From the center v, in Fig.| The vertical line through the point a, will 


the line x ¢; a number of | cut the horizontal line ¢, a, in the point a, ; 


r,; the distance between 


| 
| 
| 


the vertical line through @, will cut the hori 


’g must be equal to that | zontal line 7, a, in the point a,,; the verti 





Aveust 25, 18x 


cal line through the point a, will cu 
horizontal line ¢, @,, in the point a,, ; 
lastly, the vertical line through a, wil! 
the line 7, @,, in the point a@,,; joining 
points @, @; Gy 4,4, 4,9 We obtain ao 
which will be the intersection of th 
cylindrical surfaces above the center li) 
¢s. Ina similar manner we obtain the cu 
of intersection below the center line g 7, 

It may be remarked here that the dista: 
between the points a4, @g, 4g, 4,9, Will m 
equal to each other, but this makes no dif} 
ence. If, on the other hand, we divide 
@y M9 into equal parts, and thus estab! 
other points of division in place of the poi 
44,4, @,9, We would also be compelled 
establish other points in place of the poi 
Ig, U3, 4t, in Fig. 868a ; and thus giving 
considerable extra work, as well as a « 
fusion of lines, which should always 
avoided. 

Directions.—In the space marked Prob. 
draw a hollow cylinder 74 inches outsi 
diameter, 6 inches inside diameter, and 
inches long. Through the center of th 
cylinder draw a smaller one 5 inches diamet 
and 94 inches long. The axes of the 
cylinders must be at right angles to ea 
other, and lie in the same plane, as shown 


our illustration. Find the intersections « 
the cylindrical surfaces. Use a three-in« 
scale. 
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LETTERS FROM PRACTICAL MEN. 


The Use of the Slide Rule, 
Editor American Machinist : 


I have seen Mr. Redfield’s article on 
‘* Draftsman’s Kinks,” which appeared in 


your paper for July 28, and desire to offer « 
word for my pet hobby—the slide rule—a- 
applied to such work. Users of the slid 
rule are invariably enthusiasts—others say 
cranks—on the subject, and one of the few 
which they ask 
its use is not universal. 

The stock objections to it are, that it is not 
that it is difficult to 
learn, and that, after learning, it requires 
constant use to keep in practice. 

To test the first objection, I have just 
determined with it the circumferences of 
large number of circles, and compared thi 
results with the tables in the pocket books 
The greatest single error was less than on 
part in four hundred. Now there are many 
people in this world who will be shocked at 
the idea of admitting an error of that mag 
nitude into their calculations; but every ex 


questions in vain is why 


sufficiently accurate ; 


perienced draftsman knows (unless his work 
is very exceptional) that in ninety per cent 
of his calculations an error of that size is of 
no consequence whatever. In fact, the at 
tempt to work to even that degree of accuracy 
in most work is simple pedantry—refined 
hair splitting—and not engineering. 

As for the second objection, I will engage 
to teach anyone who understands logarithms, 
all there is to know about the principle of 
the instrument in minutes. If the 
learner does not understand logarithms it 
will take longer, but not long enough to 
offer any objection worth mentioning. The 
chief difficulty in learning to use the slid 
rule is in reading it. 


ten 


which 
are accustomed, every prime division 
(inch) of the same length every 
other, and all are divided alike into eighths 
In the rule, however, 
the prime divisions are of various lengths, 


In the rules to 
we 
is as 


or sixteenths. slide 
and while the short ones are divided into but 
ten subdivisions, the longest are divided into 
fifty. 
eye, and practice 


This arrangement is puzzling to the 
to 
accustomed to it; but certainly no one who 


is necessary become 
is accustomed to make calculations at all, 
will find it a serious matter to masier it. 

The third objection, if true, would not be 
valid, for once learned the instrument will b« 
kept in constant use. It is not considered an 
the multiplication table that 
practice is necessary to retain expertness in 


objection to 
its use. In point of fact, however, the rule 
is very easily remembered, owing to its great 
simplicity. 

1 have admiration 


great for graphical 


methods for certain classes of work, but for 
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Acoust 25, 


most arithmetical 


1888 


problems of the class 


iJ) strated, the slide rule will give its answer 


l re 


( 


constructions are 


the graphical construction is fairly 
Moreover, at best the graphical 
burdensome to remember. 


menced., 


is easy enough to retain a few, but the 
den increases rapidly as the number 
).rned multiply. Each one stands by itself 
in isolated fact, and, having ro relation to 

another, they must be remembered as 


ated facts. All the operations of the 
s}de rule, however, depend upon the same 
nciple, and hence its burden on the 


mory is trifling. 

teferring now to Mr. Redtield’s arithmeti- 
problems, the slide rule will give the square, 
and the root of the first problem, 
but it will not perform the addition, so that 
using a pencil for the addition, the slide rule 
method would probably consume as much 
time as the graphic process. The slide rule 


square 


will solve the second problem, however, 
before Mr. Redfield can get his first line 
drawn, 


Following is a list of the principal things 
which the slide rule does : 

Multiply and divide by whole numbers. 

Multiply and divide by fractions. 

Solve problems in proportion (direct or in- 
verse). 

Reduce common fractions of any denomi- 
nation to decimals, and vice versa, 

Reduce common or decimal fractions to the 
nearest 382d or 64th. 

Find the circumferences of circles, the 
diagonals of squares, and all similar prob- 
lems involving multiplying by a ratio. 

Find squares and square roots. 

Find cubes and cube roots. 

Find fourth powers and fourth roots, 
of 
fractions (the entire problem involving but 


Find the square or the square root 


one operation). 

Find the areas of circles and all similar 
problems where one quantity varies as the 
square or the square root of another. 

Find the mean proportional between any 
two numbers (the entire problem at 
operation again). 

Find logarithms. 

Find trigonometric sizes. 

Find trigonometric tangents. 

Now I think it will be admitted that the 
above list comprises a large part of the 
computations which draftsmen have occasion 
to make. Nearly all are solved by simply 
setting the rule to the numbers involved and 
reading the result at once, 


one 


(circumferences and areas of circles, for ex- 
ample,)once setting the rule givesall possible 


answers to similar questions; in short, the 
becomes a table without limit as_ te 
from which 
OY before the place can be found in the 


rule 
length, 


pocket book. 
FrREDERIC A. HALSEY. 


The Delhi Column, 
Kditor American Machinist : 


In answer to 
19th, and to the reply in issue of June 9th, 


would say that the following are some of the 
‘iron column at Delhi,” 


dimensions of the 
as copied from ‘* Text Book of the Material 


of Construction,” by Doctor R. 


ton : 
Height above ground........ . 22 ft. 
As excavated below ground thus 
COR oie snas atk neaaktnesoase es 26 ft. 
Estimated length not less than... ..60 ft. 
Lower diameter... .....006ess8 16.4 in. 
BEMMON, (Saori vase og cis Gite S a lea Oe On 


It contains about 
and weighs upwards of 17 tons. 

The date of this column (which seems t 
be made up of a large number of blooms ¢ 
60 or 80 pounds weight, each welded togeth¢ 
at the forge,) is not well ascertained, but 
supposed to be not far from 900 B. C. 
Percy has analyzed and tested a piece of th 
iron column, 
placed in the South 
London, and has pronounced it to be so 
wrought-iron. Harry Huron, 

Ithaca, N. Y. 


of which a cast has 


Kensington Museun 


In many cases 


the answer can be read 


query 259 in issue of May 


H. Thurs- 


80 cubic feet of metal, 


Dr. 


been 
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Bench Centers. 


The engraving represents a bench center, | 


made by John Birkenhead, Mans- 
field, Mass. A semi-circular groove under- 
neath the tube, and a_ spline in the 


movable head, keeps the latter in line with 
the head center. This head is split, and 
clamped in position by means of a T-headed 
screw. <A spring in the fixed head behind 
provides for adjustment for small variations 





Bencu C 


in length. The marking rest slides freely, 
and the marker is brought up to the work by 





means of a thumb-screw, which abuts 
against the bench. 
a 
The Hoppes Exhaust Steam Feed-Water 
Heater. 


The engraving herewith represents a feed- 
water heater, brought out by the Hoppes 
Mfg. Co., Springfield, Ohio. It is, as will be 
seen, made elliptical in form, so as to provide 
for the use of a larger number of the troughs, 
or settling pans, shown at the end. 

The water is admitted into the top at 7, 
and flows downward over both sides of the 
troughs, following the bottom or underside 
of each trough to the center before dropping 
into the next below, and so on over each suc- 
cessive trough until it reaches the chamber at 
the bottom, from which it is pumped from 
pipe P into the purifier, or direct to the boiler, 
as the case may be, the dirt remaining in the 
troughs, from which it is removed from time 
to time. 

The exhaust enters the heater at 7, and pass- 
ing between the troughs to the front end, es- 
capes at O. It will be seen that the exhaust 
steam, in passing through the heater,comes in 
direct contact with the water as it flows in a 
thin sheet under the bottoms of the troughs, 


0 


" a" 


aa 
iy 
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ExnaAust STEAM 


thereby affording excellent facilities for hea 
ing. At the back end of the heater is a se] 
arate chamber, into which the exhaust 
enters, and which is arranged to catch the o 


and grease from the engine and discharge 
©} them through the small pipe shown in the 


f cut, thereby preventing them from enterin 
YT the heater. 


1s 


is | cleaned. 


surface. In use they are opened at interval 


1, corresponding somewhat to the quality of 


ft water used, when the scale formed in tl 
pans is easily removed, and the heater mac 
clean for further use, 





FEED-WATER HEATER. 
t- and point tothe great number of fire-boxes - 


first 


These heaters are provided with hard sheet 
steel troughs, which are light and readily 
They also have large lime-catching 
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indetermining the use of iron or steel in 

preference to the softer copper or brass. 
Generally the boiler of an American lo- 

comotive has a barrel of large diameter to an 


Large boilers are not merely 


American Locomotive 


Practice. 


English and 


By W. H. Boorn. 





English eye. 
required because of the inferior quality of the 
American engine re- 


THIRD PAPER. 
coal, but because the 
quires more steam than an English engine. 
First, an En 


In general external appearance there is 
little difference between an American and an 
The reason for this is twofold. 


English locomotive boiler. But there are 
a number of differences in detail. The first | glish engine is probably a more efficient ma 


chine considered as a heat engine, and _ sec- 
ondly, the American engine is, as a rule, called 
on to draw a heavier train than customary in 
England. To do this with equal cylinders 
and steam pressure it must have a greater 


we notice is the longer fire-box of the Ameri- 


tractive force and probably a later cut-off, and 
sois made with small wheels, and therefore 
for each mile traveled makes a greater num 
ber of revolutions and draws more cylinders 
full of steam from the boiler, and, as a rule, 
it may be said that the 
America is, for the diameters of wheels em- 
ployed, higher than English speeds. 
boilers 


speed of trains in 
ENTERS. 
Gen- 
erally speaking, English are 
solidly built than American, and in the best 
practice both longitudinal and ring seams are 
made with the butt-joint double. stripped. 
The barrel is therefore parallel, in place of, as 
Such 
differences as these, however, are not differ- 


can engine, which is due partly to its smaller a 


width, which inturn, as already explained, is 
due to the influence of the bar frame. 
Another cause of greater length is of course 
the poorer steaming qualities of the American 
coal. The immediate result of the altered 
shape of fire-box is that, in place of the roof 
bar stays being disposed longitudinally, as 
in England, these are in the American 
engine placed transversely upon the fire-box 


so usual in America, being telescopic. 


ences of principle, and merely represent the 
common practice in America of allowing work- 
ing pressures in boilers to exceed by some- 
where about twenty per cent. what would be 


crown, otherwise the staying, including sae = ’ 
é allowed in England. The most noticeable dif- 
the numerous stud stays, presents little |” . j emape 
+ oe —p ar Ae : ference in the American boiler is the extended 
difference. The material of the fire-box, 


smoke-box. Its rapid and general adoption ap 


however, is different. English practice almost . 
I pears to show that it has proved effectual as a 


exclusively favors copper for fire-boxes, 
whilst steel is the almost universal material in 
The users of copper consider it 


spark preventer, as theory would teach us 


should be the case. The extended box has as 


America. 
more reliable than steel, and less liable to frac- 
ture, whilst itis a better conductor of heat, 
On the other hand, 


yet obtained no foothold in England, though 
it has been constructed there forexportation to 
In other details 
of the boiler, the dome is less common in 
England than it formerly was, and the boiler 
itself is usually straight-backed, whilst the 


: tropical and other countries. 
and soless liable to burn. I 


American engineers urge that steel can be 
used thinner than copper, and that copper 
has the disadvantage of a higher co-efficient 
of expansion than iron or steel, and so causes 
great strains by the difference in length be- 
tween the box hot or cold, and the outer shell. 
They also urge that, as steam pressures become 
yearly higher, the temperature is getting too 
close to the limit beyond which the strength 
of copper rapidly diminishes, and they 
further state that steel is perfectly reliable, 


regulator or throttle valve is of the slide 
variety, and the double-seated valve of Amer- 
ican practice is never seen. The English throt- 
tle opens by means of a lever moving trans- 
versely to the engine, and in this respect is 
better than the American method, where the 
lever moves in a direction parallel to the 
motion of the locomotive ; and frequent acei- 
the 
of the easily moved 


accidental 
equilibrated 
throttle from some accidental slight bump, the 


dents have occurred from 


opening 


inertia of the lever being sufficient to cause 
a slight opening of the valve and start the 
It isalso far more likely that 
a slide valve should remain steam-tight than 


machine away. 


a double-seat valve, but slide valves have the 
disadvantage of requiring quite a heavy pull 
to move them, and to overcome this difficulty 
a small supplementary valve is usually added, 
which, by letting steam into the dry pipe, 
balances the pressure on the back of the main 
valve, Which can then be be moved readily. 

One of the most noticeable differences be 
tween American and English practice is in 
the diameter of the dry pipe. For engines 
of equal size we find that where a 44 inch 
pipe is enoughin England, the American en 
true that the 
smallness of wheels may at equal speeds call 


gine has an 8-inch pipe. It is 


for a dry pipe some fifty percent. larger, but 
for one nearly four times the English area, 
there isno call. As English engines get as 
close to boiler pressure on their pistons as do 
American, it that the 
American dry pipes are unnecessarily large 
—a fault in the right direction, truly. 

ile = — 


seems diameters of 


In Carlisle, England, tall factory chimneys 


are being utilized as sewer ventilators with 


)»- of this material in evidence. 
The whole subject is one surrounded with | 
il difficulties, and it does not appear that any 

thing definite can be said in entire favor of 
The same also may be said 


good results, twenty-nine now being used. 
The velocity of the 
| measured by Surveyor Mekie, and it is found 
¢ | of the tubes, which, while usually of brass in | to 1,202 feet a minute in ordinary 
. English practice, are of iron or steel in| weather, The owners of the factories make 
America. no objection to this use of their chimneys, 

The brass tubes are certainly the most | and the practice seems to meet with general 
efficient, but iron is so very much less costly 
s, that it has become almost universally used in 
America. Where hard coal is used it may 
1e | be stated that copper and brass are too soft to 
le | withstand the wear and tear of so hard a ma- 

terial, and probably this has had some effect | extent as ventilators, 


rising air has been 
either material. 
be 


approval. This suggests a plan that prob- 


ably might be profitably employed in many 


cities in this country. With chimneys of 


ample proportions there would seem to be no 


serious trouble in using them to some 
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Rating Boilers by Heating Surface. 





with a good deal of reason 
To prevent delays all Communications 


of rating boilers by 
should be addressed to the Company. 


It is an 
matter, for example, to increase the heating 
surface of the ordinary 


surface operates against them. 
PUBLISHED WEEKLY 
BY 
American Machinist Publishing Co 
96 Fulton Street, New York, 


case, and this is often done, notwithstanding 


: the steaming capacity, and isa positive dis 
Horace B. MILuER, Pres’t and Bus. Manager. aed ag ity, ind is‘ a I i 





Conscientious boiler makers complain, and | 
, that the custom | 
the amount of heating 
easy | 


tubular boiler by | 
adding tubes beyond the requirements of the 


the use of such extra tubes does not increase | 
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PIONS ani 
Que Tsuen: 


Under this head we propose to answer questions 8 
us, pertaining to our specialty, correctly, and accor: 
| to common-sense methods. 
| Every question, to insure any attention, must inva 
ably be accompanied by the writer’s name and addr, 
If so requested, neither name, correct initials nor lo, 
| tion will be published. 





this is | 
determined, and i 

| offering to provide for tests of such boiler Ts | 
as the manufacturers may submit, the Naval | 
Department is putting itself in the way of | 
finding out. 

We have no reason to doubt 
builders of the kind of boilers 
meet the department balf way in the matter 
of tests, and if these are carefully | 
made, as they no doubt will be, something of | 
-| general practical value 


| fications is advisable in such vessels ; 


exactly what is to be 





r 


that the | 
named will | 


y tests 


in relation to steam 


: ; 
Lycureus B. Moore, Treas. and Sec’y. advantage in other respects. sut these | making may be learned. | 888) C. N.. Marshall 
extra tubes help to increase the ‘horse | pan ‘ —. : : "as sia art Iowa, ask 
~e ae a ak ’ ee ee ee io ‘ | oe => awa ‘ill putting salt in a ladle of melted iron make t 
F. F. Hemenway, Editor and Mech. Engineer. | power, measured by the heating surface, I gz é ike 


as Gh. x MEYER,) en 
Frep J. Miuer,s “S80ctates. spiel 
It would be a good thing if, 


Special Announcements. 


CP Positively we will neither publish anything in 


and that helps sell the boiler to many users. 
in the matter 
|of spacing tubes, there were uniformity of 
practice, determined by experiment and ob- 


In France a very practical use of photog- 
raphy has recently been made. Several 
persons were imprisoned by the caving in of 
a wall. A hole was bored, 
tube 


iron cleaner or dirtier? A.—It will probably ha 
little or no effect, one way or the other. 


(889) J. V. Albany, N. Y., asks: 


and down this a| there any way to prevent the soot from soft c 


jer ceiling aliens tor jong or Ge tere ME eeiiics sulk dean aad tes is Gk Gale with a camera was slid. The photo- —" cig pe ie age must 

paella rat einai, Wities silks, aide 46 wicuateanal | ‘6 : fae Si . graph showed the faces of some of the dead | °° sig Moni : col * vaio — = er wa 
makers in the country. Or, if the exact es , roeS 2 cee Tubes should be cleaned every day when soft co 

their wares to our readers can do so as fully as they | men, and demonstrated the uselessness of is ieiebinel 

choose in our advertising columns, but our editorial | Manner of spacing could not be agreed upon, | asforts at rescue. : 

opinions are not for sale. We give no premiums to | the maximum number of tubes of different (890) J. H., Cleveland, Ohio, asks: | 

secure either subscribers or advertisers. 


sizes in a given shell could be. 


Ge” Every correspondent, in order to insure atten- 2 
! remedy 


tion, should give his full name and address, not for | 


| makers 


CP We are not engaged in procuring patent rights, | 


have to contend, for it would 
limit the possible heating surface for which 
|a tubular boiler of given diameter and length 
| could be sold. 


publication, but as a guarantee of good faith. 


or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 
SB We invite correspondence from practical ma- ts 
and all those | It is expect 
specially interested in the occupations we represent, | purchaser to settle this for 
on subjects pertaining to machinery. 
SP" Subscribers can have the 
their paper changed as often as they desire. 
Those 


papers promptly will please notify us at once. 


useless to the ordinary 
himself. He 
depends upon what he is told, and anything 
beyond some simple, authoritative statement 
would be thrown away upon him, But the 
statement that he only so much 
effective heating from a_ shell of 
given dimensions, no matter how many tubes 
it might contain, would be so simple that he 
could understand it. 


chinists, engineers, inventors, draftsmen, 


mailing address of 
Send both 
old and new addresses. who fail to receive their 
could get 
Subscription. 

$2.50 a year in advance, postage prepaid in the | 
United States, Canada and Mexico. 

$3.50 a year to Other Countries, postage prepaid. : 
“ A good many evils have grown up in the 

Advertising practice of both making and rating boilers, 

Transient, 35c. per line, each insertion. due to competition and love of temporary 
‘** Business Specials,” 50c. a line. vain 


surface 


And these practices operate in favor 
of the unscrupulous builder, and they have 
a direct tendency to drive the honest builder 
out of the business. There are now none too 
of these left in the trade, and they 


The American News Company, 
Publishers’ Agents, New York. 
The International News Company, 
11 BOUVERIE STREET, Fleet Street, LONDON, ENG., 


many 
will receive subscriptions for the AMERICAN MACHIN- 


IST, at 14/7 per annum, postage paid. ought to take measures to protect them- 
DEALERS SUPPLIED BY selves, a ee 

Tee co ain tg Sek y. |dute Machinery and the Pending Tariff 

The Baltimore News Company, Baltimore, Md. Bill. 


The Brooklyn News Company, Brooklyn, N. Y. —_——— 
The Central News Company, Philadelphia, Pa. 

The Cincinnati News Company, Cincinnati, Ohio. 
The Cleveland News Company, Cleveland, Ohio. 


There is a proposition before Congress to 


put jute the free list, and 
The Colorado News Company, Denver, Colorado, | the statement has been conspicuously made 
The Detroit News Company, Detroit, Mich. in and in the that 
The International News Company, New York, N. Y. machinery this coun- 
The Minnesota News Company, St. Paul, Minn. . . — . 
: ; . trv for the conversion of ute butts, 
The Montreal News Company, Montreal, Canada. : | 


machinery on 
Congress, newspapers, 
made in 
jute, o 


there is no 


The National News Company, New York, N. Y. into cotton bagging. The statement is un- 
The Newark News Company, Newark, N. J. true. Joseph C. Todd, of Paterson, N.J., 


The New England News Company, Boston, Mass. 
The New Orleans News Company, New Orleans, La 
The New York News Company, New York, N. Y. 
The Northern News Company, Troy, N. Y. 

The Omaha News Company, Omaha, Neb. 

The Pittsburgh News Company, Pittsburgh, 


while also a manufacturer of such bagging, 
builds a full line of the machinery required 
for this purpose, for the general market, as is 


well known to most bagging manufacturers 


This would 
an evil against which honest boiler 


Will an injector force water in a boiler complete! 
filled with cold water, and the safety valve 
100 Ibs.? A.—Yes. 2. Does the publishing of ar 
invention previous to application for a patent 


There are at the present time Congres- 
sional and State investigations of ‘‘ trusts.” 
What it is supposed these investigations will 
amount to is hard to be seen, Nothing short 
of a modest though not necessarily violent 
revolution will shake off the grip of the vari- 
ous trusts in this country. It is better to let 
them go on than to attempt to use abortive 
methods to check them. 


necessarily, 
may 


but it is better not to publish it; i: 
make it commen property. 


(891) A. B., Philadelphia, Pa., 


In J. Weisbach’s Theoretical Mechanics, 


writes 
on page 


I find the abbreviation E. G. On page 44, thirteent! 
line from above, I find tne same abbreviation. | 
ee . ? have never seen these before. Although they seen) 
In sinking a drive well for water, near} to be of no grave importance, my curiosity is ex 
Brigham City, Utah, natural gas was struck | cited. What do these abbreviations mean? 4 
in such quantity as tomake things exceedingly | The abbreviation E. G. means, 
lively. The fortunate or unfortunate explorer ee eet eee 
Ea a - ‘ z ‘Others, as, E. G., Morin, made use of a cathometer, 
of the earth’s interior was like the man with | ote» This sentence reads: 
the elephant—he didn’t know what to do with | Morin, made us of the cathometer, ete. You will 
it, and was obliged to hustle lively to find the meaning of these abbreviations in any 
his house from the mud and dirt first-class dictionary. 
by the force of the escaping gas. (392) J. M. T., Toronto, Canada, writes : 
Please give me the best method or rules you krow 
of for calculating the exaet superficial meas re 
ment of a radiator section or loop. I have a radi- 
ator mace in sections, each section is estimat+d to 
contain 8 square feet of heating surface, which we 
: get by measuring the surface of section. My friends 
Mensuration, Trigonometry, Surveying, Hy-| say the correct way to measure is to place the cast- 
draulics, Hydrostatics, Instruments and _ their ing in a box, then fill up the box with water. lift out 
Adjustments, Strength of Materials, Mesonry, | the casting and measure the displacement of water. 
Principles of Wooden and Iron Roof and Bridge} Now can this measurement be converted into 
Trusses, Stone Bridges and Culverts, Trestles, Pil- superficial measure —it so, how can it be done? 4.— 
lars, Suspension Bridges, Dams, Railroads, Turn- By measuring the displacement of water you ob- 
outs, Turning-Platforms, Water Stations, Ccst of | tain the cubical contents in cubic inches or cubic 
Earthwork, Foundations, Retaining Wails, cte., feet, or in whatever unit of measurement you may 
etc., ete. Inaddition to which the elucidation of adopt. This measurement cannot be converted 
certain important Principles of Construction is | into superficial measurement. The surerficial 
made ina more simple manner than hb. retofore. | measurement you can only obtain by finding the 
By John C. Trautwine, C. E., author of ** A Method | number of square inches in the outer surface of the 
of Calculating the Contents of Excavations and castings, by rules given in any good book treating on 
Embankments * ‘The Field Practice of Laying | mensuration. If you bad given us the share of the 


Neeanie ‘nrves for Railroads” ete is ‘ 
Out Circular Curves for Railroads,” ete. casting we could have pointed out the rule to use 
ously Illustrated. Thirteenth edition, 
(893) T. C., Ottumwa, 


second thousand. Revised by John C. 

wine, Jr.,C. E. New York: John Wiley placed a pressure gauge on the wind-box of a 

15 Astor Place. cupola in the Ottumwa Iron Works. When we 
started the fan the water fell 6 inches on one side 

and raised 6 inches on the other. The foreman 

claims that there is only a pressure due to the 6- 


ome 


Others, as, for examp!r , 


save 
thrown up 


——++—___ 


Literary Notes. 


THE CIVIL ENGINEER’S POCKET-BOOK, OF 


Copi- 
thirty- 
Traut 
& Sons, 


[owa, writes: | 


It seems unnecessary to commend a 
that has attained the standing 


book 


this one has. 





during many years past. We are also in- 
*rovidence » T ‘ p | 
Providence, R-I.| formed that Joseph Nussey & Co., of the | 


same city, build a similar class of machin- 


The Rhode Island News Company, 
The San Francisco News Co., San Francisco, Cal. 
The South West News Company, Kansas City, Mo. 


The St. Louis News Company, St. Louis, Mo. ery. 
The Toronto News Co., Toronto, Ontario, Canada. When Congress legislates to put jute ma- | 


The Toronto News Co., Clifton, Ontario, Canada, 
The Union News Company, New York, N. Y. 

The Washington News Company, Washington, D.C. 
The Western News Company, Chicago, II. 


radically 
| that prescribed for other machinery, and par- | 
| ticularly for the machinery 


chinery on a different basis from | 





, tools and sup- 








The Williamsburgh News Co., Brooklyn, E. D.,N. ¥ | plies involved in its eomaiiution: it should at | 
oe ees ileast do so upon correct information. And 
ST 25 : ; ; 
NEW Y ORK, AU GU ST wee _ 1888. more especially so when the immediate bene- 
SWAT PET EN ATTICS ficiaries of its action would be the bagging 
CONTENTS — Set 
race | manufacturers, who, as we understand it, 
New Boring and Turning Mill 1/are just now organizing themselves into a 
Force inthe Steam Engine, and its Re lation to apd bi : 
Smooth Running..... ..... BR ae re eae trust or combination. 





Shop Notes. By Jarno. No. 10 ; oe 
Patterns. By W. F. 








| 
Barrows. 8. | 


Globe Valve Sectional Boilers in the Navy. 
sc cava kclemenies wee a. s —_— 
Swing Cut-Off Saw... Bane ae ; ‘ aoe 3] 


The Navy calling for 
plans and estimates for tubulous, sectional or 
with a view, as Stated, 


Department, in 
Irregular Pitch Lines. 


Fifteen-Inch Shaper ; 
The Screw-Driver Question 


By Geo. B. 


coil boilers, of con- 


| 

} 

4 | 
Grant 4,5) 
| 

| 


Practical Drawing. By J. G. A. Meyer. Fitty- sidering the use of some of these types in 
seventh Paper................. ssssseeeees 5,6/) the new war vessels, shows — refreshing | 
Letters from Practical Men: The Use . , 
ae awe oi al fen The Use of the | evitie nce of the waking up of Government 
Slide Rule. By Frederic A, Halsey—The | ie . - . 
Delhi Column, By Harry Hutton.... ....... 6,7 | Officials to the progress in boiler making of 
RIED S655 vce sskssescsees 7| the past twenty years. Boilers of these types 
The Hoppes Exhaust Steam Feed-Water Heater 7 | are successfully used for other purposes, 
tnglis f 4 » By | . Dal wi 
Er i h and Ame ric an Locomotive Practice. By especially where strength, lightness and 
. H. Booth, Third Paper. 7 ’ : iad . 
Bs Boilers by Heating Surface  g|small space occupied are important objects, 
Jute Machinery and the Pending Tariff Bill 8|Some of them are also claimed to be very 
Sectional Boilers in the Navy......... ..... -- §8!economical in the use of fuel.* These are 
EAUOPORY WOLS...... »+0.. rssreseteeeeesess 5) a1) important features in the instance of 
Questions and Answers............ Sas 8, 9 | om A . . 
Memafectures. 9 | naval vessels.- True, it does not follow that} 1 


Machinists’ Supplies and Iron. ‘the use of boilers possessing all these quali-!t 





| amongst 


| the kind published in the English language 
| that can compare with 
| of the 


| reader ; and, strange enough, the only attacks 
lever made onit were upon the grounds that, 
| substantially, 


| his death, 
revisions in 
numerous, but they are good to the extent | 
they go. 
editions, have brought the book up to 866 


line of civil engineering, it 
uable to 
whose books it is sure to be found. 


special manufacturers’ edition. 


For years it has been considered standard 


inch rise, and [ claim that there is a pressure due 
position it 


to the 12-inch rise. Would like to know who is 
right. Also state how to obtain the pressure in 
ounces. A.—The difference between the water 
level on one side and the water level on the other 
side of the gauge is 12 inches, and therefore there 
must be a pressure which supports a column 12 
inches high, hence your gauge indicates a pressure 
due to the 12-inch rise. Assuming a cubic inch of 
water to weigh 0.036 pound, the gauge indicates a 
pressure of 12 x 0.086 = 0.432 pound. To reduce 
this pressure to ounces, multiply 0.432 by 16, the 
product will be the number of ounces; thus, 0.432 x 
16 = 6.91, or very near 7 ounces. If you wish to 
construct a scale to indicate ounces, follow the 
instructions given in answer to Question 239, AMER- 
ICAN MACHINIST, May 28, 1857. 


(394) Camden, N. J., writes: 
Please advise meas to books for learning mathe- 
matics without a teacher. Also give price and 
The | where they may be procured. A.—Mathematics 
not | eabraces a wide range of subjects, and to study tne 
whole science will require quite a number of books. 
. | The science of matbematics treats primarily of the 
previous | relations and measurement of quanti-ies, and sec- 
ondarily of the operations and processes by means 
of which these relations are ascertained. Mathe- 
matics, considered as the science of exact relation, 
is divided into three branches: 1, Arithmetic; 2, 
Geometry ; . Analyses; Arithmetic is divided into 
two parts: 1, That which treats of the methods of 
rey sect hl and reading numbers by means of fig- 
ures, together with the fundamental operations. 
The second part treats of the applications of the 

| principles of the first part to the practical wants of 
The Kansas City Commercial is out with a| life. Geometry has for its object the investigation 
| of the properties and relations of magnitudes, by 
| reasoning directly upon the magnitudes themse:ves 
lor upon their pictorial representatives. 
| is divided into two parts; 


men—a 
virtue of 


practical 
attained by 


has 
its clearness and con- 
ciseness. In this respect there is no work of 
It was the pride 
author, himself an eminent 
that he had this plain 
enough to be comprehended by the ordinary 


civil en 


gineer, made work 


it placed too much technical 
information in the hands of unprofessional 
men. to say that it has with- 
stood such attacks without injury. 

Since its first appearance the work has been 
revised and enlarged by the author 
by John C, 
the 


It is needless 
Subscriber, 


and since 
Trautwine, Jr. 
present 





editions are 


The additions, mainly in 
‘losely printed pages. 

Although the work is more especially in the 
is almost as val- 
the mechanical engineer, amongst 


The price of the book is five dollars, 





Iti Is gorgeous 
n colors, and booms Kansas City as a man 


Geometry 
ifacturing and trade center. 


Elementary Geometry 


Aveust 25, 188% 


Set at 


prevent the inventor from obtaining one? A.—Not 


12 (Fourth American Edition), sixth line from below, 


“for example.” 


——— 
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The direct. application of 


and \ligher Geometry. 
poth branches of geometry are descriptive geome- 
try. which has for its object the graphical solution 


of al! problems involving three dimensions. A very 
sive and useful branch of descriptive geome- 
try i: found in problems of shades, shadows, and 
me inical drawing. A second application of de- 
tive geometry is found in perspective drawing. 
Analysis embraces all that part of mathematicsin 
wh the quantities considered are represented by 
Jett: rs, and the operations to be performed are in- 
dica‘ed by means of signs or conventional symbols. 
Analysis is generally treated under the heads of 


ext 


alg-bra, analytical geometry and calculus. To 
eomnence the study of mathematics we would rec- 
ou nd the University Arithmetic, by Charles 
Days; then the Elements of Geometry and Trigo- 


nometry by the same author. This book is generally 


known by the name of Davies’ Legendre. In this 
study only the elements of Geometry, leaving the 
pranch of Trigonometry until after you have studied 
the niversity Algebra, also by the same author: 
and (nentake up Trigonometry. If you have pluck 
and perseverance, we have no doubt as to your 
overcoming difficulties and mastering these sub- 
jects. Of course if you can obtain a teacher you 
wil iake faster progress. For price, go to any 
first-class bookseller. 

95) G. B., Newburgh, N. Y., asks: 
With what force in pounds or tons would a weight 
of 8) tons strike, if going at a rate of thirty miles 
an hour? Say, for instance, a weight of 80 tons 
placed in ears. Please give me the formula. A.— 
In an example of this kind we must also know the 
time during which the weight is brought to rest, 
because every shortening of the time of the opera- 
tion is accompanied by an exactly proportionate 
increase in the force necessary to carry it out; this 
holds good always. Thus: Let f represent the force, 
‘the time during which the body is brought to rest, 
m the mass of the body, which is equal to the 
quotient obtained by dividing the weight in pounds 


by 33.2. For the sake of brevity we shall, in this ex- 
ample, neglect the decimal .2, and only use 32. Let v 
represent the velocity in feet per second. In order 
to find the mean foree with which the weight will 

we use the following formula: ft=mv; 
which we obtain 


strike 
fron 
mv 
—" 

Let us first find the value of m. Say the total 
weight, including the weight of cars, is 80 tons; at 
2,000 pounds per ton we havea total weight of 160,- 
000 pounds ; and 

160,000 

320 

The train running at 30 miles an hour will give us 
a velocity of 44feet per second. Now suppose that 
it takes 10 seconds to bring the weight torest ; then, 
tit ting numerical values for the symbolsin the 
formula, 


5,000 = m. 


subs 


mv 
t 


we have 
5,000 « 44 
= 22,000 
10 on 
pounds, which is the mean force with which the 
weight will strike. If it takes five seconds to bring 
the body to rest, we have 
5 x 
f= 5,000 “ 14,000 
ov 
And if it only takes‘one-half of a second to bring the 
weight to rest, we have 
5,000 « 44 


= 440,C00 pounds. 


396) <A. H. Mt. Sterling, Ill., writes : 
We wish to make a road carriage, and use for the 
motor a pair of 2/' x4’ engines with about 4 feet 
driving wheels, and would like to get 10 or 12 miles 
an hour out of it, providing the boiler will not have 
to be too large. Will use coal oil, of about the 
medium grade, for fuel. I would like to know how 
to get at the heating surface, so as to construct the 
oiler myself. How many square feet of heating 
Surface will be required? And how do you calculate 
the heating surface for a boiler ? A.— For calcula- 
ting the heating surface of a boiler, the usual prac- 
tice isto find the number of square feet of surface 
exposed to the heat from the fuel. The area thus 
found will be the heating surface. Then allow 
from 10 to 15 square feet of heating surface for one 
horse-power. Good practice is to allow 15 square 
of heating surface for each horse power. In 
rtorunthe carriage at the rate of 12 miles an 
hour, with a four-feet driving wheel, the engine will 
have to make about 90 revolutions per minute. 
\ssuming that the mean effective pressure in the 
cylinders is 60 pounds per square inch, each cylinder 


W hen develop about 4 of a horse-power, making 
a il of 24 horse-power for both cylinders. Al- 


owing 15 square feet of heating surface for each 
power, you will need a boiler with 10 square 
of heating surface. Of course, the foregoing 
ries will give only approximate results. If your 
eicine is badly proportioned you may need more 
n 15 square feet of heating surface for each 
se-power; on the other hand, for a well-con- 
cted engine you may need less heating surface. 

, it should be remembered that the most 
ctive heating surface in boilers with fire-boxes, 

he heating surface in the fire-box. Generally, 
may say that the evaporation of a boiler is de- 
pendent largely upon the construction of the boiler 
In designing boilers for any specific purpose, 

ents of uncertainty will generally present 
selves, which can only be overcome by experi- 

; and Consequently rules upon which absolute 


ill 


AMERTI CAN 


dependence can be placed in every case cannot be 
given. 2. What proportions of brass, copper, etc., 
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See Grant’s Gear advt. on back page. 
Link-Belting. 
Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 
Link Belt Machinery Co., Chicago and N. Y. 

See our new designed engine lathes in Cincinnati 
Centennial Exposition, Lodge, Davis & Co. 


Centennial Exposition, Lodge, Davis & Co. 
See our new designed shapers in Cincinnati Cen- 
tennial Exposition, Lodge, Davis & Co. 
See our new designed brass working tools in Cincin- 
nati Centennial Exposition. Lodge, Davis & Co. 
2,000 feet of space in Cincinnati Centennial Expo- 
sition, Lodge, Davis & Co. 
See special adv’t, page 16, Lodge, Davis & Co 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 


Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
Lamb Knitting Machine Co., Chicopee Falls, Mass. 
Machine work and i me. Anderson 


Machine Works, Peekskill, 

The Best Upright sa run by belt are made 
by W. P. Duncan & Co., Bellefonte, 

Light articles built to order by the American 
Sewing Machine Co., Philadelphia, Pa. 

The Improved Justio e Hammer. Williams, White 
& Co., Moline, I1l., manufacturers. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Pattern and Brand Letters. Vanderburgh, 
& Co., cor. Fulton and Dutch sts., New York. 

“* Swift’ Sight-feed Lubricator: no glass tubes: 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. 

Davis Key-Seating Machines, kept in oo: by 
Manning, Maxwell & Moore, 111 Liberty st., 

‘*Bradley’s Power Hammers, the a in ‘‘@e 
world.”’ 20 sizes. Bradley & Co., Syracuse, N. Y. 

Drawings, mach. patterns and models. Inventors’ 
ideas perfected. Valentine,15 Alling st.,Newark.N.J. 

Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Brown & Sharpe Mfg. Co. have a line of ma- 
chinery with 8. A. Smith, 238. Canal st., Chicago, 11. 

Patents—Whittlesey & Wright, 705 8th st.. N. W., 
Washington, D.C. Send for pamphlet and references. 

Tce and Refrigerating Machines, 124 built, and all 
successful. David Boyle, 5 521 Monroe st., Chicago, Ill. 

For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago. Il. 

Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers. 
Frasse & Co., 92 Park Row, N. Y. 

Special electric light for factories ; large or small 
plants. Address The Waterhouse Electric and 
Mnnufacturing Co., Hartford, Conn. 

Patent Attorney. R. G. DuBois, 916 F st., 
ington, D. C. Service at reasonable rates. 
for pamphlet containing list of references. 

Machinists’ aoe, brass goods, m’f’rs supplies, 
polishing materi all kinds wire, metals, etec., in 
any quantity. Jordan & Gottfried, 208 C anal st. N. Y 

For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13thst., N.Y. Send fordes’n. 

Fine tools and supplies for machinists and other 
metalworkers. Get our prices before purchasing else- 
where. Montgomery & Co., 105 Fulton st., N.Y.City. 

Curtis Pressure Regulators, Curtis Return Trap, 


Wells 


Wash- 
Send 


Curtis Damper Regulator. See Aug.4, p11. Send 
for circular No. 17. Curtis Reg. Co., Reston, Mass. 
Tpright drills, improved. sizes 21’’, 23’, 25'’, 28”, 


finely made and pre: ve capac ity; 
Currier & Snyder, Wor- 


32’’, 36’ swing ; 
write for cats and prices. 
cester, Mass. 

W. H. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N. Y. Mechanical engineering in all its 
branches; working drawings for the transmission 
of power by steam, water, air and electricity. 

Contract work of all kinds executed promptly and 
onreasonable terms. Parties wishing gray iron cast- 
ings in large quantities can make money by corre- 
sponding with Rawson Mfg Co., Hornellsville,N.Y, 

A practical treatise on the steam engine, by Arthur 
Rigg, essays onthe principles involved in design 
and construction of fixed engines; 312 pages, with 
9 plates. 4to. em. $10.00. E. & F. N. Spon, 12 
Cortlandt st., N. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York 


‘* Binders”’ for the AMERICAN MACHINIST. Two 
styles—the ‘‘Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘“*New Handy,”’ mailed at 50c. each. 
has stiff board covers, while the latter has flexible 
covers, the full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PuB’G Co., 96 Fulton st., New York. 


The series of articles by J.G. A. Meyer, on “* Prac- 
tical Drawing.”’ now running in the AMERICAN Ma- 
CHINIST, should be closely followed by every stu- 
dent. They commenced with October 23, 18#€ issue, 
and up to and including August 11, 1888 issue, 56 arti- 
cles have been so far published. c opies containing 
these articles, sent by mail to any part of this coun- 
try or Canada at 5 cents each. AMERICAN Ma- 
CHINIST PUBLISHING Co., 96 Fulton st., New,York. 


‘*Modern Locomotive Construction,” by J. G. A. 
Meyer. The above series of articles, now running 
inthe AMERICAN MAcgINIsT, are attracting the at 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 70 articles 
have thus far appeared up to and including the 
August 4, 1888 issue. Copies containing these 
articles sent by mail to any part of the U.S. or 
Canada at 5 cents each. AMERICAN MACHINIST 





PUBLISHING Co., New York 


96 Fulton st., 


will make a good wearing metal? A.—See Locomo- | 
tive Brass Castings, AMERICAN MAecaHrInisT, Oct. 29, | 


line. Copy should be sent to reach us not later than | 


Conn., 


MACHINIST 











The Cherryfield (Maine) Electric Light Company 


has organized, and has gone into business. 


A fire at the Edson Machine Works, Schenectady, 
N. Y., damaged the foundry to the extent of $30, 


000, 


The Excelsior Needle 
is fitting up to use 
purposes. 

The citizens of Akron, Ohio, 


Company, Torrington, 
petroleum for heating 


have voted for the 


establishment of a $200,000 plant for the manufact 
| ure of fuel and illuminating gas. 


The Simonds Manufacturing Company, Fitch 
burg, Mass., are busy, running overtime. Work on 
machine knives is particularly lively. 


The Merrick Thread Company, of Holyoke, Mass., 


| will probably build a spool factory at Schodac Lake, 


See our new designed drill presses in Cincinnati | 


| be run with steam power, 





| on a five years’ contract. 


| for the new shoe factory. 


| extensively. 





The former | 


| stead; 
| directors consists of the 


| Mass., 


Maine. Timber for spools is abundant there. 


William Corey will build a two-story factory, to 
at Lake Village, N. H. 
He will use it in the manufacture of needles. 

Rice & Hutchins are pushing work on their new 
shoe factory at Marlboro, Mass. The factory will 
be 44x 200 feet, and 400 hands will be employed. 


The American Electric Register Company has 
been incorporated at Portland, Me., by C. F. Howe, 
of Boston, C. A. Kellogg, of Newton, Mass., and 


others, with a capital stock of $200,000. 


The Gardiner (Maine) Shoe Company has been 
organized, with a capital stock of $9,000, and the 
business of manufacturing will be commenced at 
once. 

The Charter gas engine, made by the Williams & 
Orton M’f’g Co., Sterling, Ohio, is being sold quite 
This company also make a gasoline 
engine, which is said to be coming into favor. 

The Greenfield Natural Gas Company, of Green- 
field, Ind., has a proposition before the 
Council to erect, maintain, light and turn out any 
number of street torches at the rate of $6 per year 


Ground has been broken at Waldoboro, Maine, 
The building will be of 
wood, 32x 133 feet, four stories high, with basement. 
The work will be pushed on the structure, as the 
mill must go into operation this fall. 


The Rogers Locomotive Works, of Paterson, N. 
J.. have just completed an order for three loc »mo 
tives for the Nashville, Chattanooga & St. Louis 
Railroad, and have also nearly completed three of 
an order for seven locomotives for the Long Island 
road. 

The suit of the Webster Loom Company vs. E. 8 
Higgins & Co , of New York, for infringement of a 
patent process of carpet weaving, which has been | 
pending fourteen years, was decided Friday in 
favor of plaintiff, but only six cents damages are 
awarded, instead of $30,000,000, as claimed. 

The G. A. Gray Company, Cincinnati, Ohio, bas 
issued a neatly illustrated and printed catalogue of | 
machine tools made by that firm. The engravings 
are excellent and the descriptions good. The cover 
is illuminated with a cut of ‘* The lathe of 100 years 
ago,” contrasted with ‘The lathe of to-day.” 


Maine has fifteen paper pulp mills. the annual 
product of which amounts to 1,925,000, three-fourths 
of which is labor. This gives employment to three 
thousand men, the aggregate amount 
wages is $1,443,750 yearly. In this branch of indus- 
try Maine issecond only to New York State. 


Eddy’s steam lumber mills, with 8,000,000 feet of 
lumber, and about 50 small tenement houses, occu- 
pied by mill hands, two miles from Ottawa, Ont., 
were burned recently. Estimated $250,000. 
The insurance, as far as can be learned, is $110,000 


loss 


$50,000 on the mills and $60,000 on the lumber, all | 
| of which had been sold in the United States. 


Messrs. Zeller, Phelps & Swift, 
barb wire and disk harrows, and Mr. 


manufacturers of 
W. Packer, 


Geo. 


to any tem 


perature, due to the temperature of the es 


caping gases, and thus a large saving in fuel effected. 


The arrangement of the device appears to be 
complete 
sent 


| good work or 
| of the firm, 


City | 
"| so much so that they 


| just completed or in hand an 


*| of manufacture ; 


of whose | 


| ness was presented: 


very 
The cireular will be 
others interested in 


mechanical. 
and 


and 
free to 
saving fuel. 


engineers 


There is war 


and telephone 


A Hartford (Conn.) dispatch says: 
here between the horse railroad 
companies. The railroad company want to adopt 
the Sprague system of electric street cars, a funda- 
mental requirement of which is that the rails 
shall be highly charged with electricity. Objections 
are: The danger to which 
every passenger, animal and person crossing the 
tracks is exposed; the attack upon the telephone 
system, both above and below ground, and the pros- « 
pects of suits against the city brought by the tele- 
phone company for damage to its system. The 
source of all annoyance is the use of rails as part of 
the circuit, which is cheaper than setting another 


set against this change 


wire overhead. The local manager of the tele- 
phone company, Mr. Ives, says that his company 


will resist every attempt to establish a system which 
charges the rails 

Wm. T. Bate & Son, of Conshohocken, Pa., have 
three 120 feet and one 60 feet of their patent steam 
floor. Among other work, 
they are now making one of 75 horse-power for the 
Electric Light and Power Company, of Consho- 
hocken, and furnishing everything, including stack, 
flues, and brickwork. Also a 60 horse-power boiler 
for A. Borgner’s canning works, Camden, N.J. They 
lately put a new style portable boiler in the Martha 
Washington, an excursion propeller boat plying on 
theSchuylkill river. The boat is 7014 x 14 feet, the en 
gine is 10x 10 inches, and boiler is only 32’’ diameter 
by 9 feet dinches long. Its steaming qualities are de 
scribed as most remarkable. Like all of the other 
old-fashioned boiler makers who doing 
going fishing, the senior member 
a veteran of 70, complains of the ex 
low prices at which many alleged boilers 


generators now on the 


insist on 


tremely 


|} and some real ones are now offered in the market. 


The Wood Engine and Machine Company have 
equipped a foundry {at St Mo.] and are 
operating the same in connection with their ma- 
chine shop. Business with them is extremely active, 
are crowded to their utmost 
capacity to care for orders. Included in the work 
{ye of Steel represent- 


Louis 


ative noticed the following in a tour of the shops: 
A worm hoister built from designs of Mr. 
Wood, of the company, for raising and lowering the 
Worthington pumps at the low-service station at 
the city water-works, the inclined plane on 
which the placed: a Reilly improved 
steam pump of large size, recently patented, for the 
American Brake Company ;: machinery of 
entirely new pattern, several ma- 
chines, and designed, among other things of novel 
character, to compress the cobs during the process 
building contractors’ hoisting en- 
gines, or **hod carriers engines, ete. The Wood 
Company now control the Viernow patent for 
hoisting engines for the entire United States outside 
of St. Louis.— Age of Steed. 


engine, 


on 
same are 
cob pipe 
consisting of 


A press dispatch says: A special meeting of the 
stockholders of the Everett Mills Everett, Mass.,. 
was held this forenoon, to consider matters of cap 
italization. In from the State of the 
president, Mr. James Longley, Mr. Augustus Lowell 
was elected chairman. The meeting was well at- 
tended and the stock was largely represented. The 
scheme proposed by the directors was adopted by 
a nearly unanimous vote, only 57 votes being thrown 
in opposition The adoption of the scheme was 
carried ovt, by voting affirmatively 
ing, which constituted the form 


the absence 


on the follow- 
in which the busi 
To consider and 
whether the Everett Mills will reduce 
stock to the sum of $400,000; to consider and de- 
termine whether, after such reduction, the Everett 
Mills will increase its capital stock to $800,000, by 


determine 
its capital 


| issuing four thousand new shares of $100 each, and 


machinist, Sterling, Ill., have consolidated, and 
under the name of The Empire Manufacturing | 


Company, have organized a stock company, with a 
‘apital of $50,000, for the manufacture of the arti- 

cles formerly made by each. Mr. 

president of the company. 


An enterprising Lynn (Mass.) shoe manufacturer 
has in contemplation the erection of a one-story 
factory, with from 15,000 to 20,000 feet of floor space, 
on the Alley street extension, between the Revere 
Beach and West Lynn, Boston & Maine depots. 
The one story factories are believed by many man 
utacturers to be the most practicable. 


The Olmstead & Tuttle Company, of Chicopee, 
sale of cotton and woolen fabrics and waste ; 
ita], $100,000 in 1,000 shares; president, 
treasurer, Frank E. Tuttle. The board of | 
above and Mr. George M. 


cap- 


| Stearns. 


The Hussey Re-Heater and Steam Plant — 


| ment Company,15 Cortlandt street, New York, | 





issued a circular descriptive of theirnew jecieoun 
feed-water heater. This is an adaptation of the 
Hussey re-heating principle to heating feed-water. 
Our readers are aware, most of them, that by this 
principle the heat of the escaping, gases from the 
boiler is used for heating purposes. By the use of 
this heater it appears that the water can be heated | 


John Olm- | 


and for the renovation, 
-acker is the 


has been chartered for the manufacture and | 2 
~ ° | which Mr.Leon Houze 





the reduction and 


will take 
its 


what other action, if any, it 


increase of 


in respect to 
capital ; 
sider and determine what measures, if any, 
taken to carry into effect such reduction 
and for the disposal of the shares. 
The directors were given full power in the matter. 
This proposed action is for the purpose of providing 
more active capital forthe use of the company, 
improvement enlarge- 


to con 
shall be 
and in 


crease, new 


and 
ment of the mills 

The 
iness there: 


Meadville (Pa.) 7ribune has this to say of bus 
Notwithstanding that July and August 
dull months in the 
the several shops in this city report 


are considered iron business, 
business as 
good, and a glance into three of the shops convinced 
the case. At 
Tool Company’s Works, on 


‘hustling,’ the 


a Republican scribe that ‘such was 
the Barrett Vise and 
Arch street, everybody was found 
force being engaged at present in completing ma 
chinery for a large glass works at Fostoria, Ohio, of 
.formerly foreman of the Mead- 
ville Glass Works, is manager and stockholder. Mr. 
James Barrett, of the firm,is at present in Muncie, 
| Ind., placing and arranging machinery for another 
extensive glass works in course of erection there. 
The company have recently added several new 
tools of the most improved design, and anticipate a 
lively fall and winter business. A number of new 
machines have also been purchased and are now 
in use at the Hazlet Iron Works. Mr. John Hazlet, 
the genial proprietor, reports plenty of work to 
keep himself and workmen busy, and the outlook 
for the future as promising. At the Phoenix every 
department the boiler shop working 
overtime to keep up with orders. 


is booming, 
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Machinists’ Supplies and Lron. 





New York, Aug. 9, 1888. 


Iron—American Pig—The main features of the 
market are much the same as have been prevailing 
for some weeks past, and there is little indication 
of increased demand or important change in prices. 
There is, however, a general feeling of hopefulness 
that trade will improve as the season advances, and 
it is generally admitted by buyers that prices are 
not likely to go lower than at present. We quote 
Standard Lehigh and North River brands $17.50 to 
$18 for No.1 X Foundry, $16.50 to $17 for No. 2, 
and $15 to $145 for Grey Forge. 

Scotch Pig—We quote Coltness, $19.50 to $19.75; 
Glengarnock, $19.25 to $19.50; Gartsherrie, $19.75 
to $20: Summerlee, $19.25 to $19.50; Eglinton, 
$17.50 to $17.75; Langloan, $19 to $19.50; Dalmel- 
lington, $18 to $18.25; and Clyde, $19 to $19.50. 


* WAN TED* 


“ Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
for the ensuing week’s issue. 





Wanted—Men to examine S. S. planes; see p 11. 

Experienced machine shop foreman desires situa- 
tion; best of references. Box 13, Am. MACHINIST. 

Mechanical draftsman, 14 years’ experience on 
gen’l machinery, wants position. G., Am. MACHINIST. 

Wanted—An experienced man to sell and erect 
feed-water heaters; references required. Address 
Box 14, AMERICAN MACHINIST. 

Wanted—A position by a young machinist to learn 
mechanical drawing; understands a little about 
drawing. Box 10, AMERICAN MACHINIST. 


Draftsman wanted for machine shop in Brooklyn, 
principally to make oo ; State age and experi- 
ence. Address E. B., AMERICAN MACHINIST. 

Wante 4~Giestion as draftsman, by young man 
of practical shop and drafting room exp. B. ms ng 
Room 6, State Banking Co’s B’d’g, Newark, N. 

Wanted—Mech’l draftsman and pattern alee 
one who understands steam pumps. Address, stating 
age, exp., and wages expected, Box 450, DuQuoin, Ll. 

Wanted—By a young man now in charge of a 
drafting room, a responsible position where he can 
get _— active exercise. For particulars address 
Em. ‘C. AMERICAN MACHINIST. 

ees, as foreman boiler maker, by a 
competent man who has been foreman a number of 
years and can give references as to ability. ete.; 
age 42 vears. Address J. W. T., AMERICAN MA 
CHINIST. 

Good mech’! draftsman, first-class designer of light 
machinery for special purposes, young, educated, 
good character, wants position with professional 
parties where he will have opportunity to rise in 
the profession. References, AMERICAN MACHINIST. 

A mech’! engineer, for 8 years in charge of the 
drawing room of a large establishment manufact- 
uring engines, sugar mills, rolling mills, cotton com- 
pressors of 2,500 tons capacity, ice machines, etc., 
desires to make a change. Box 9, AM. MACHINIST. 
ts Wanted—Situation as foreman or workman of 
a brass foundry, with a firm who runs one or two 
men; aman with family and strictly eperete | a 

yractical workman on all kinds of metals ; can give 
vest of references. Address Box 11, AMERICAN Ma- 
CHINIST. 

Wanted—For good permanent position, a good 
man thoroughly experienced in the different branch- 
es of fine machine work and tool making; one 
having knowledge of drafting preferred. Address, 
stating age, ete., Charles Hutchinson, Detroit 
Electrical Works, Detroit, Mich. 

Wanted—Position by a thoroughly competent 
draftsman, graduate from a high class tech. school ; 
12 years’ experience in practical business as designer 
of shop tools and mach’y, also familiar with the con- 
struction of factory and mill buildings; very best 
references and testimonials. R. S., AM. MACHINIST. 


Wanted—Situation by a man who has had thirty 
years’ experience in machinery business as super- 
intendent and salesman ; is at present superintend- 
ent of machine shop; will be open for engagement 
after Sept. 15; references furnishedif desired. Ad- 
dress W. E., Post Office Box 38, Hoosick Falls, N. Y. 

Wanted—By an Ohio manufacturing concern, 
making heavy machinery and steam engines, em- 
ploying forty to fifty machinists, a machine shop 
foreman, experienced in handling men and getting 
out first-class work at low cost; a permanent posi- 
tion open to the right man. Address, with salary 
desired, Box 12, AMERICAN MACHINIST. 

Wanted—A thoroughly practical business man, 
who is somewhat acquainted with wood-working 
mach’y, and who has $5,000 to invest, to take entire 
management of an institution about to be started in 
a Westerntown. Other parties will furnish balance 
of capital of $25,000. The article to be m’f'd is coy- 
ered by patents, and a market guaranteed for all 
the product. A liberal salary will be paid to the 
right party, who, besides his knowledge of mach’y, 
must havea knowledge of office affairs, and be 
prepared to take entire management of both office 
and shop. The best of reference will be required. 
Address J, A. L, AMERICAN MACHINIST. 





ri “MISC E LLANE ous WANTS. a 


Advertisements will be inserted under this head a‘ 
35 cents per line, each insertion. 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. *# E. O. Chase, Newark, N. J 

D. J. Kelsey, M. E., designs machinery and iron 
structures; pat.drawings, 31 Ins. Bld., New Haven,Ct. 

Correspondence solicited with parties having ma- 
chine or foundry specialties to build. Honesdale 
Iron Works, Honesdale, Pa. 

Wanted—To buy a good 2nd-hand milling ma 
chine, with overhanging arm; must be in good 
order and cheap. D. L. Bates & Bro., Dayton, O. 





AMERICAN 


For Sale—A, 20,000 Ib. Stiles New 
Drawing Press in first-class order. 
Watch Case Co., 
phia, Pa. 

Wanted —To buy second-hand lathes, planers and 
shapers of ail sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Cu., 
Pittsburgh, Pa 

For sale or manufacture on royalty, flue welder; 
welds in fire any size or length ; can be manufactured 
cheap; illustrated in Locomotive Engineer for July. 
Address John N. Buchanan, Batavia, N. Y 

August C. Christensen, M. Am. S. M. E., 24 State 
st. (Battery), N. Y.;463 Henry st., Brooklyn. Working 
drawings and superintending the building of ma- 
chinery; steam, pumping and gas engines indicated. 

E. W. Naylor, 149 B’way, N. Y., consulting eng’r. 
Designs for iron & steel work, mch’y, hyd. presses, 
cranes, etc.; R’y traffic & freight plant, warehouse 
& dock cranes & hoists; 20 y’rs’ exp. best Eng. firms. 

For Sale—Mach. shop, boiler, blacksmith and sheet 
iron shop, iron foundry and pattern shop in full 
blast ; good mach’y, tools & patterns as required by 
the trade; one of the best knownestablishments in 
the South, established 1859; including buildings 
and ground ; parties wishing to step into a business 
already established in a healthy city in the South 
will please address Lock Box 403, Nashville, Tenn. 


RADLEY’S UPRIGHT 


On eee 


Toggle Joint 
Apply Keystone 
19th and Brown streets, Philadel- 
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melts essential in a 
», first-class Hammer. 
Has more good points, 
does more and bet- 
ter work and costs 
less for repairs 
than any other 
Hammer in the 
world. 


i HEATING 
FORGES, 


With a manufactur 
ing experience of over 
half a century, we 
recommend these 
machines to be the 
best, simplest, most 
durable and combin- 
ing all the essential 
elements. For hard 
coal or coke. Indiss 


BRADLEY’ S 








Pat. Aug. 30, 1887. & pensableinallshopst 
keep Bradley’s Cushioned Ham- 
BRADLEY & co. mers and men fully empleved 


and reduces cost of production, 


SYRACUSE, N.Y. & 


MACHINIST 


ie, ae ve 
“wrson a, 57 
on 


Avavust 25, 1888 


THE DEANE STEAM PUMP Ci., 
HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelp)\a, 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 
FOR ALL PURPOSES. 
SIND 


FOR CATALOG 





a popular than ever. 
Price. 


SHAPERS. 


The Hendey Shapers are generally acknowledged to have more special featu:; 
uired in a Shaper than any other in the market. 
ecry their merits have simply resulted in increasing their sale, 
They are also better than ever. 


a 


All efforts by unfair op ~ ts 
To-day th 
Write us for Catalogue u 


Shapers, Planers, Engine Lathes, &c. 


THE HENDEY MACHINE CO., TORRINGTON, CONN 





For MACHINISTS’ TOOLS and DIES 


CHICAGO, ILLS. 


BEST GAST Ae 


DOING CONTINUOUS HARD WOR 


ye 


MILLER, METCALF & PARKIN, CRESCENT STEEL WORKS, 
PITTSBURGH, PA. 


NEW YORK, N. 





Saws. Machinists’ 
on trial. 





Sebastian, May & Co.’s Improved Screw Cutting 


Q0T AND POWER LATHES hs 


* Drill Presses, Shapers, Band, Circular and Scroll 


Catalogue mailed on application. 
167 West Second Street, 


OUR SPECIALTIES, 8, 12, 14 and 18 inch Lathes. 


Tools and Supplies. Lathes 





CINCINNATI, O. 














Y andLABOR saved by using 

thissolid, strong, durable 
firm-hold Lg working 

Lever (Not Serew) prov 
ed moperwe and other attachments. 
— Sold by thetrade. Send forcircular 
TOWER & a 
95 Chambers Street, w York. 
5 Successors to MELVIN examen 


FOR SALE, cvane 


ENGINES. 


The Fishkill Landing Machine Co., 
located at Fishkill, on the Hudson, offer to 
manufacturers and others desiring a well built 
economical and durable engine, their improvec 
CORLISS ENGINES. They are endorsed by 
many reputable engineers and persons using them. 
Address as above. 


THE HUSSEY RE-HEATER 


and STEAM PLANT IMPROVEMENT CO, 















treet, 


A. S. HATCH, President, 15 Cortlandt 
te YORK. 


S. D. BREWER, Gen’! Man’g’r, 





Engineering, Steamfitting, and or 
ing, Remodeling and Improving Steam 
Plants, Consulting experts in all mat- 
ters pertaining to the use of Steam and 





Heat, 


Kent Ave. and 
South roth St., 


GUILD & GARRISON, 22::== 


Builders of Steam Pumps, Vacuum Pumps, Vacuum 
Apparatus, Filter-press Pumps, Air Compressors, etc. 





Fitch 





burg Machine Works 


MANUFACTURERS OF METAL-WORKING MACHINERY. 


OFFICE AND WORKS, 


13 to 21 
MAIN ST., 
Fitchburg, Mass. 


SEND FOR CATALOGUE E. 





THE HILL AUTOMATIC SPRINKLER. 
Many in use. Approv ed by all Stock and 
Mutual Insurance Co’s. 
For Catalogues, prices or local agencies, address 
HILL AUTOMATIC SPRINKLER CO. 
COLUMBUS, GEORGIA. 


Best head made. 


ROSE POLYTECHNIC INSTITUTE 
TERRE HAUTE, IND.—A SCHOOL OF ENGINEERING 

pe. endowed, well equipped de partments of Mechanical ani 

Civil Engineering, Electricity, Chemistry and Drawing. Ex 
tensive Shops and Laboratories, For Catalogue, address 


T.C. MENDENHALL, Pres. 





“Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. Feed, etc. 


LA 


Scroll Saws, 
Circular 
Saws,Lathes 
Mortisers. 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y 


TANITE FOR SAW MILLS, 


FOUNDRIES AND 
EMERY WHEELS and | MACHINE SHOPS 
CRINDING MACHINES 


For Circulars address 
‘HE TANITE COMPANY, STROUDSBURG, MONROE CO., PA. 


Or Hh A, ROGERS, 19 John Bt, X 





Catalogue 
Free 

of all our 

Machinery. 
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WATER WORKS PUM 


95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK, 


nse ENGINES A SPECIALTY 


F. BLAKE MANF'G CO 


gy VILDERS ever’ VARIETY 
OF OF 


tinety 6-7 















BOSTON, 








HENRY CAREY BAIRD & CO., 
«ndustria} Publishers, Booksellers and Importers, 
810 Walnut St., Philadelphia. 

ca Our New and Revised Catalogue of Practical and Scien- 


cific Books, 80 pages, 8vo., and our other Catalogues and 
Circulars, the whole covering every branch of Science epemee 


Iron Foundry of 1. Shriver & Go, 





Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES. 





SAVE MONEY, 
BY BUYING YOUR 
STRAP JOINTS 


ms COOKE & CO., 


22 CORTLANDT STREET, NEW YORE. 
WRITE FOR PRICES, 








to the Arts, sent free and free of postege to Se any one 
part of the world who will furnish his 


Mentioning American Machinist. 











BETTS MACHINE COMP’Y; 
WILMINGTON, DEL., 
MAKERS OF 


Metal-working Machine Tocls 


OF SUPERIOR QUALITY, 
FOR USE IN 
MACHINE & RAILWAY SHOPS 


















—— | \ 


Te ae | 





4 
Bocas 


——_ 








1888 


Acaust 25, AMERICAN 





MACHINIST 11 














NICHOLSON FILE CO., Providence, R. |. 


Manufacturers of FILES and RASPS. 
In Quantity, greaterthan 
In Quality, superior to 
In Variety, far ahead of ,; 
In Reputation—No File sells so easily. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 
FOR STATIONARY ENGINES AND PUMPS OF 
A ALL KINDS. LUBRICATORS FOR SIN- 
GLE OR DOUBLE CONNECTION. 
PRICE LIST. 
1 | 2 3 


$10. 0O- $12. 00 | $15. 
WwW apacity.... pt. 4 pt. + pt. 


“NATHAN MANUFACTURING CO.., 
92 & 94 LIBERTY STREET, NEW YORK, 


SOLE MANUFACTURERS, 


any other Maker. 








—E 







steam Pipe. 











Send for Catalogue. 








24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng, 


Established in 1874, 


CLEVELAND TWIST DRILL CO. 








THE VOLKER & FECTHOUSEN MFG. CO. ee 

oT MANUFACTURERS OF Factory 
BUTE LO DUPLEX STEAM PUMPS. Prices 
GHURCHBIRD SALLBAMDCHANI CIOs, BUREALOMNAY, by 


A. Aller, New York; Walworth Construction aud Supply Co., Boston; 
Henry 1. Snell, Philadelphia; Thos. J. Bell & Co., Cincinnati: Shaw, 
Kendall & Co., Toledo ; The George Worthington Co., Cleveland; 
Goulds & Austin, Chicago ; Kennedy & Pierce Machine ary Co., 
Denver, Col; sheriff & Ashworth, Pittsburgh, Pa.; Jos. Baur, 
Manistee, Mich.; Jas. Jenks, Detroit; Wickes Kros., East Saginaw: 
Adolph Leitelt, Grand Rapids; E. F. Osborne & Co. , St. Paul, Minn.; 
Rundle, Spence & Co., Milwaukee; Joshua Hendy Machine 'W orks, 
San Franc isco; Flynn *& Emric h, Baltimore: Forbes, Liddell & Uo., 
Montgomery, Ala ; Bailey & Lebby, Charleston, 8. C.: Pond E ngineer 
ing Co., St. Louis and Kansas City ; vu. B. G oodwin, Norfclk, Va.; 
Columbus Supply Co., Columbus, O.; C.8. Leeds & C ‘o., Minne apolis 
H. D. Culeman, New Orleans. 








THE SCHAFFER & 


TAWAUST STERM 


Hal's Tere Black Rotary Blower ae 


TUBES, VENTILATION, ETC. 






Adapted for working 
at pressures up to 1201bs. 
and higher, are working 
with great success on 
Stationary Engines and 
Boilers, also on Steam- 
ers, Tugs, Dredges, etc. 
as they work WELL in 
the roughest weather. 

The ECONOMY IN 
FUEL shown over the 
ORDIN 8 Y LIVE 
STEAM IN KC TOR has 
never been found LESS 
THAN 20 PER CENT, in 
actual practice 


SCHAEFFER & 

BUDENBERG, 

40 John Street, 
NEW YORK. 


Sole Licensees and Man 
ufacturers in the 
United States. 


‘The Best eeers ctor. 


For Feeding all Steam Boilers. 


RUE’S © EJECTOR, 


Superior to all others for Raising 
and Forcing Water and 
other Liquids. 


= 


LIVE STEAM 





SLOW SPEED POSITIVE BLAST, 
PERFECTLY BALANCED. 
3est 


Mechanical ale niten. 


P.H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


SS, TOWNSEND, Gen, Aet. 2 99 Cortlandt St, 


COKE & (0., Selling Agts, § NEW yorK, 
In Writing, Please jt a This Paper. 


“19 SOLER 








“LITTLE 
GIANT.” 






Boiler Washer and Testing Device. 
Uses Warm Water, av« viding injury 
and facilitating the Raising of Steam, 


RUE M’F’G. CO., PHILA., PA. 
CATALOGUES FREE. 


“Peet Years with the Indicator, ”"— 
2 vols. ne. By Txos. Pray, Jr., C. & C. E 
and C. & M. E. 

8, 15 Astor Place, N 
2728. Boston. Mass. 








MACHINE TOOLS. 


We have for quick delivery and in process of 
construction : 

16 in., 20 in. and 24in. Lathes. 

14 in., 20 in. 33 in. and 49 in. 
Chucking Machines. Screw or Stud Machines with 


BEAUDRY’S 
Patent Friction Head, two sizes, 24% in. and 2% in. 


DUPLEX 
through spindle. Complete equipment of 


hole 
ower ress Box Tools and Dies for same. 
Improved Center Bolt Cutting Machines. 


ix thousand sold. J. Wiley 8 
- ¥., or Thos. Pray, Jr., P. O. 





Turret Head 


COMBINING Ay. one Me] a Boring and Turning Mills, with 
single or double heads 

PRESS, SHEARS Special Heavy Turret Machines, with feed for 

AND ) PUNCH. Boring and Facing, with trip motion for each 


movement. 

All from recent and carefully prepared designs. 
Workmanship guaranteed. Critical inspection 
invited, 


BEAUDRY & CO. 


(Forme rly of Beau- 
ry’s Upright Power 
Hammer,) 


ESTABLISHED SUMMER OF 1880. 
Sole Manufacturers. 


"HARD CUAL, BEAT. BRIDGEPORT MACHINE TOOL WORKS, 


le 
Bd 
ba AP TD 
2 alll Ya, 
frome | 
) a 
4 








REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. 


~ No. wre PRICK, No. INCH, PRICE 

> ee $0.60 10....95@.... G1.80 
BS “ee a. 24 1.45 
& 3 1 ; we WB..8 .. 1.60 
Stes 4....:96.. 13 34g.... 1.80 
Soe 5... .14.... 80 14....4 2.10 
TAB 6.... 196 9 15....4% 2.75 
Te 7%... 1% 95 16....5 .... 3.25 
S38 134.... 1.10 17 BN... 4.00 
on 9 2 120 18 500 
i 1 Set to 2in. 7.80 Full Set Srows 31. 10 


Cc. W. LeCOUNT, South Norwalk, Conn. 








SEND FOR CATALOQUE. 


IMPROVED PATENT PORTABLE ESTER MACHINE SCREW CO. 


ROPE HOIST. 


ONE MAN SUFFICIENT. 
Quick lifting, quick lowering. With- 
out touching hand rope, the load may 
be quickly lowered. Can be used for 
long or short lifts; will hold a load at 
any point. 
ENERCY MFC. CO., 
1115 & 1123 §. 16th STREST, - PHILA., PA. 












Manufacturers of Set, Cap 

















Send for New Catalogue. 


HALL STEAM PUMP CO., 
9{ Liberty St., New York. 





Boiler and 
Pump Combined. 


“Fi ire >» Pump. 





THE M. T. DAVIDSON IMPROVED STEAM PUMP 
eB avinson Steam Pump Company. 
ee BEST PUM MADE FOR ws 


SITUATIONS 
PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y, 
NEW ENGLAND OFFICE, 5: OLIVER STREET, BOSTON, MASS. 














WHY THIS 16 PUT HERE! 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 


THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
More Efficient. Simple, Durable, and more Egonamical, § both as to running 
expenses and repairs, than any other Steam Pump. 

Call or write for our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 

Prices, and hundreds of A-1 Testimonials. Mailed Free, 


PULSOMETER STEAM PUMP CO., 120 LIBERTY ST.. N- Y- 



















BRIDGEPORT, CONN. 
70 KILBY ST., 


Trains from Grand Central Depot, New York, 
Boston, Mass. hourly; time, one hour and thirty minutes 





. ———e E. P. BULLARD, Prop. 
Room 4, MASON B’DG, 
| aan 


UNION STONE CO.,"sotrman “naw tom 


Endless Polishing Belt 
Machine for Removing 
Scale and Polishing trregu- 
lar pieces of Work, 








SIZES. 
14% in, wide. 
2 “ “ 
3 “ “ee 
4 oe “ 


Endless Belts of Any 
Length and Width to order. 





Send for Price List. 
THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 





co. 


34 
Beach 





5 livering water to the boil- 
: Street, er at 210° Fahrenheit. 

z 100,000 Horse Power 
* Boston, sold. Prices Low. Sat- 
Ml isfaction universal. 

48S.) THE NATIONAL PIPE BENDING CO., 


The Park Injector, 


EJECTORS anp JET APPARATUS. 


JOHN WILEY & SONS 7 AS7Oe Pt 


NEW YORK, 
PUBLISHERS OF 


SCIENTIFIC AND INDUSTRIAL WORKS. 


Send for Catalogues and Circulars. 


82 River Street, NEW HAVEN, CONN. 


ORTHINCTON 
PUMPINC 
MACHINER 


Henry R. WORTHINGTON, 


NEW YORK, 
BOSTON PHILADELPHIA 
CHICAGO ST LOUIS SAN FRANCISCO 























Free by mail. 









BEST PLANE IN THE WOR LD. 
Only Self-Setting Plane 


Made by The Gage Tool Co., 












aS 
Sp 
=> 
Vineland, & ‘sd 
om 
bad io —] 
N. J + a 

7 . a 
Sms ——e D =] 
Fifth « order from Widdicomb Furniture Co., Grand Rapids = 
Mich ‘Please ship us 6 more of your No. 2 Self-Setting —} 
Smoo thing Planes. As soon as wecommenced buying these i 
—_—_— 








Planes from you, about a year since, we f« som them almost 
indispensable, and our men like the m very much.” 
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Boilers for Export, or for Use in 


Packed for Transportation on Mule 


Easily erected. Self-contained. No brickwork required. 


No rivets, expanded joints, calked sea 


HARRISON SAFETY BOILER WORKS, 


GERMANTOWN JUNCTION, PHILADELPHIA, PENNA. 


Undeveloped Regions. 
back, in Cases weighing not over 275 Ibs. 


ms, or packing. 





°° S’TEANI”’ 


A VALUABLE BOOK FOR EVERY STEAM USEP 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. 


THOS. H. DALLETT & CO. 


1305 Buttonwood Street 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 


PARIS UNIVERSAL EXPOSITION OF 1889 


All persons, firms or corporations who desire to 
make exhibits at the above named exposition, are 
hereby notified that information and blanks for 


APPLICATIONS FOR SPACE 
will be furnished by the undersigned upon applica- 
tion to the undernoted address. 

WM. B. FRANKLIN, Com‘r General, 
SOMERVILLE P. TUCK, Asst. Com’r General. 
Office of the U. S. Commission, 

Mills Building, 15 Broad Street and 35 Wall Street, 
NEW YORK. 














This System of Feed Water Heateris the Best 


AND THE 


LOWE 


is the simplest 


HEATER 


on the system. 


Has Straight Tubes 


Witno reliable provision 
for expansion, and will 
HEAT AND PURIFY 

THE WATER, 

EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


Wear the Longest 


Send for description and 
Histories of Boilers and 
Feed Water Heaters, to 


Bridgeport Boller Works, 
Bridgeport, Conn. 

Agents, THE POND ENGINEERING COMPANY, 
St. Louis and Kansas City, Mo. 








UNIVERSAL RADIAL 


iE RADIAL DRILLING MACHINE 


= THREE DESIGNS. SIX SIZES 


| __EMBODY ALL DESIRABLE FEATURES 


- = PRICES$450.°& UPWARD 


we 





UNIVERSAL RADIAL DRILL CO 


CINCINN 
Worcester, Mass. 


W. C. YOUNG & C sy Manufacturers of 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


nkty 
Aut 











U. BAIRD MACHINERY Co. 
Pittsburgh, Pa. 
MACHINISTS’ TOOLS AD 


Pattern Makers’ Tools. 
STURTEVANT BLOWERS AND EXHAUST FANS. 


TOOLS AND SUPPLIES. 
Boiler Makers’ Tools, 





Scroll Combination 3 or 4 


| 
Jawed. Jaws reversible. 
Diameter »: city. 
4 9-16 in. 5 1-2 > 
71-2 in. 8 in. i 
} 101-8 in. 12 in. | Jae 


1-2 in 
n 

13i4 in. 15 in. 

1812 in. 212 in. | 
~ 8 in. 2112 in. 
SEN Catalo le 114 tn 2 in 
n 30 n 

FOR . 3) in, 36 in. ‘ li 
\ 43 n. | WESTCOTT’S PATENT. 


WVOSTGOMT CHOGK C1, Porm acids Sum Engaet Funny QUGTDA, 9 


Manufacturers of all kinds of Lathe and Drill 














GYDROSTATIC MACHINERY, 


PRESSES, 
PUMPS. 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


VAULT ELEVATORS, de, Ge 


WATSON & STILLMAN, 204-210 East 48d St., N. Y. 




















Before you buy a Lathe Chuck, examine the 
merits of «THE SWEETLAND.’’ We do not 
claim the earth for it, but simply that itis better 
than any other Chuck onthe market. Ask your 
dealer for it, or write direct to us. We guar- 
antee you satisfaction. What more can we do? 


THE HOGGSON & PETTIS M’F’G CO. 


Est. 1849. NEW HAVEN, CONN. 


CHAMPION SCROLL CHUCKS. 


In 5 sizes, for foot Lathes and all classes of light 
work. Adopted as standard and kept in stock by 
the largest firms making such machinery. For sale 
at all supply stores. Ask for our Champion Chuck. 


THE D.E.WHITON MACHINE CO. 


NEW LONDON, CONN. 

















EAGLE 
ANVIL 


“$3 WORKS, 


Trenton, N. J. 





The Fisher Double Screw Leg 
Vise.— Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 











than any Eng- 
lish anvil. 
Fully war- 
ranted and 
low ar price 








M ACHINER 
For Reducing & Pointing Wire 
Espcciauy Apvartreo to Pointine Wine 
Roos ano Wine ror Drawina. 
For Machines or information, address 
the manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


3 


PRCKS PORT DROP PRESS. 


BEECHER & PECK CONN. 


DROP FORGINGS se srect 


BEECHER & PECK, NEW HAVEN CONN. 














CURTIS & CURTIS, 
Successors to FORBES & CURTIS, 
66 JOHN ST., Bridgeport Ct., 0.5.4. 


MANUFACTURERS OF 


. 

The Forbes Pat. Die Stock, 
Pipe Cutting and Threading 
Machine, ete. 

A portable cutting and thread- 

hil ing machine with which one man 
f G MH Meats can with ease thread pipe up to six 


(Ns ia inch diam. No vise is required. 
« Mes gags ‘ on 


Send for Illustrated Catalogue. 


VALUABLE PATENT 


FOR SALE. 

A rare opportunity for agood business man with 
ample capital to engage in the manufacture of a 
staple article, which has already proven its merits. 
This will bear the closest investigation. Address 

R,. M. FULTON, Room 23 Ger. Am, 
Bank Building, St, Paul, Minn, 











KEUFFEL & ESSER, NewYork. 


i INDELIBLE DRAWING INKS. 


lack, Brown, Blue, Green, Scarlet, Carmine, Yellow. 

The best ever produced. Have our Patent 
Ink Filler, which regulates supply to pen ; 
prevents soiling outside of pen-blades ; is the 
only cleanly device for filling pens. Sample 
assortment, seven vials (of above colors), 
mailed on receipt of 50 cents. 


MONTGOMERY & CO., 


105 FULTOW ST., NEW YORK, 


TOOLS, SUPPLIES ano MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue (300 pages) mailed on receipt of 
Fourteen Cents. 














HARDWICKE & WARE, Buffalo, N. Y. 


Salt and Oil 


s and Deep 
WROUGHT IRON TUBL 


Artesian 
Rod 


Well Pumps, Sucker 
Well Supplies. 


NG AND STEAM PIPE, 





BAILEY’S . PATENT COPPER CAP FUSIBLE 


A Cheap Means for Preventing Accidents to Steam Bollers through Low Water. 


The fusible metal is kept fr 


tion, 

Highly recommended ay the chief 
Britain. Over 150.000 sold in 
sales. Highly recommended also b 


filling all requirements, 
mechanics, 


GEO. VAN WAGENEN, Sole Ame 
ja" lustrated Pamphlets on Application. 





thereby avoiding the chemical and mechanical action, which would otherwise 
prevent it from melting. Capisreadily removable, permitting free inspec- 


Europe since first introduced, with increasing 
spectors of Vessels at Washington, D.C ; 


many other eminent expert engineers, as superior to any now in use, and 
Highly recommended also by a number of master 


PLUG. 


om contact with the water, 


Boiler Insurance Companies of Great 


y the U.S. Board of Supervising In- 
by Frof. R. H. Thurston, and 





ELDOR SPARE Fcux. 


SEND FOR LIST OF USERS. 
Evansville Spar Mining Go., Evansville, Ind. 
WANTED TOOL AGENTS **s202h* 


and West of Penna, Send roc, for Post- 
age on Free Outfit. 
C. Bk. JAMES, 98 Lake St., Chicago. 
(Successor to E. H. RANDALL & Co.) 


MACHINE TOOLS. 


Special or General, any size, for the manufacture of 
Ordnance, Locomotive, Marine and Stationary Engines, 
Ships’ Boilers, &c., supplied to many leading Firms in the 
United States of America. 


Asquith’s Patent Radial Drills 


Unequaled by any in the World. Send specification of re 
quirements. Large Stock of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England. 











THE CAPITOL TOOL CO., 


P. O. Box 729. 


Hartford, Conn. 
MAKERS OF 
SEYMOUR’S PATENT 


Lathe and Planer fod, 









Without exception the 
best and cheapest 
Tool Made, 


No forged or finished cutters. Will give perfect satisfaction. 
Ask your dealers, or send $2.45 and receive one with 4 cutters 
by return mail. 


Exhaust Tumbling Barrels. 


Henderson Bros. 


= MANUFACTURERS, 
—_— - WATERBURY, CT. 


SEND FOR CIRCULAR. 








TRADE MARK. 


THE HORTON LATHE cHUch 












i Hu lll 
Manufactured by 


THE E. HORTON & SON CO.., 


Windsor Locks, Conn., U.S.A. 
Send for Illustrated Catalogue. 





A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs. Sizes and prices sent fr¢ 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 





Emery Wheel 


8&5 Styles & Sizes. 


Tool Grinder. 


SPRINGFIELD 













Guaranteed 
Satisfactory, 


. Wheel Co. 


spring- 
field 
WRITE FOR ‘1 
11's’ Circular. sememetats 


No. D. 
Patented Sept. 
25, 1883. 





CHAS. A. SCHIEREN & CO., 


MANUFACTURERS AND TANNERS OF 


OAK TANNED LEATHER BELTING, 


AND LACE LEATHER. 


New YVork 


BRANCHES : 
Boston, 
Philadelphia, 


Chicago. 





BALDWINSVILLE 
CENTRIFUGAL PUMP WORKS. 
IRVIN VAN WIE, Prop., 
SYRACUSE, N. ¥. 
VERTICAL, 


Horizontal & Suction Pumps. 


” Capacity 100 to 40,000 gals. per minute. 
Sand Pumping Outfits a Specialty. 








FINISHED 
a0 = im HEXAGONNUTS. 
On 1 alin 
' d [oe ACCURATE ty GAUGE, 


Orders Promptiy Filled. 


TRUMP BROS. MCH CO., 





WILMINGTON, - - DELAWARE. 





PP —— eee 








rican Licensee and Manufacturer. 
233 West Street, New York City. 





Universal and Plain Milling Machines, 
Cylinder Boring and Facing Machines, 
Universal Grinding Machines, 
Patent Link Grinding Machines. 


SPECIAL MACHINERY BUILT FOR ALL PURPOSES. 
” PEDRICK & AYER, 1025 HAMILTON ST., PHILADELPHIA, PA. 





Glue & Emery 














s.-Pprnmem or ER 08 tP §Y* LEE 





Avoosr 25, 1888 
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mOASE TWIST DRILL AND MAGHINE COMPANY, New Bedford, sass. 


Manufacturers cf Morse Patent Straight-Lip Increase Twist Drills. - 


solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. - 


DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 














DRILLING MACHINES. 


ALL STYLES WITH 


Latest Designs and Improvements: 
For cuts and prices address, 


BICKFORD ORILL 60., 


Front & Pike Sts., Cincinnati, O. 


M BARKER & (C0. 


Manufacturers of 


- 













WE = Iron and Brass 
i ‘ill Working 
sone ror Wa MACHINERY 
; 1408142 E. Sixth St. 
{ troulats and Near Culvert, : 


prices. 


’ CINCINNATI, 0. 


BAKER'S ' COMMOT. 
SENSE OIL FILTER. 


Is the most Simple, Neat, 
Ornamental, Ktfective, 
Complete and Convenient 
OIL FILTER in the Mar- 
ket. The whole operation 
is visible, and any ordinary 
man can operate it success- 
fully. It will pay for itself the 
first year, if a little pains is taken 
to catch the waste oil from your 

ne, Dynamo, Shafting, etc. 
etc. Manufactured and for sale 
by CHAS. F. BAK 


223 Third Ave., 8, E. MINNEAPOLIS, MINN 


CLUTCHES 


Heer 











COMPLETE STEAM PUMP 
| ONLY SEVEN DOLLARS 


DEMAND THIS\ PUMP 
(o) em 0010) 


DEALER 


OR W RITE 
emer 
Van DuZEN'S 


W/NN | D044 io GED ano 


SOLE Nari OQ 


FOR P 
PATENT 


INCINNATI, 














NGINE Lathes, Hand Lathes, Foot Lathes, Upright Drills 
E and Mil g. Machines prh ANNING. MaxWELE 
Oo 


ts, M 
MOORE, 11) LIBERTY STREET, New York. 





HODCE’S 


PATENTED. 





desired to run the pipe. 


Manidfacturers & Wholesale Ave 


\ Universal Angle Union 


Combining an elbow and 
union, and can be set at 
uny angle at which it is 


nts, 


BOLLSTONE MACHINE CO., 45 Water St., FITCHBURG, MASS. 





W. OESTERLEIN, #7 w- 2« sr. 


CINCINNATI, OHIO. 





HUGO BILGRAM 
440 N, 12th St., Phila. Pa. 
Maker of all kinds of 


MACHINERY. 


Special facilities for Accurate 
Work. 


Bevel Gears cut theoret- 
ically Correct. 













VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators. 


PROVIDENCE, R. I. 





SHEPARD’S NEW $60 





4 SCREW-CUTTING FOOT LATHE, 
- 

we Foot and Power Lathes, Drill 
é sses, Scroll-saw Attachments, 
= Chucks, Mandrels, Twist 

= Dogs, Calipers, etc. 

3 Lathes on trial. Lathes on 





for Amateurs or Artisans. 


—S 





payment. 
Send for catalogue of Outfits 


Address, H. L. SHEPARD, Agent, 134 E. Second St., Cincinnati, 0. 





SEND FOR PHOTO OF OUR 


NEW AND IMPROVED 


17 inch ENGINE LATHE, 
COMPOUND REST AND TAPER ATTACHMENT. 
HIGHEST GRADE OF WOREMANSHIP. 
THE MULLER MACHINE TOOL Co.,, 


_8TH_ and EVANS STREETS, 


CINCINNATI, 


OHIO. 





L. W. Pond Machine Co. 


Manufacturers of and 
Dealers in 


lron Working Machinery. Gee 


Improved Iron 
laners & spe- ‘ 
cialty, Feed, pat- 
ented Feb. 9, 1886. 
Belt Shifter, pat- 
ented Nov. 2, 1886, 


140 Union St., 
Worcester, a / 
Mass, 













/ i Ma ll Wl ll pa 


/ ra en 
> L. S$. STARRETT, 


Manufacturer of 


FINE TOOLS, 


ATHOL, MASS. 
SEND FOR FULL LIST 
aR PEAR rere er 


— — 
UL TT TET 
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“Eclipse’ Hand Pipe- Cutting Machines. 


AS No. 1.—Powerful, inex- 
pensive, simple in construc- 
tion. Cuts and screws pipes 
YX, to 2-inch. Easily carried 
about. ee 


“ECLIPSE” Nos. 2 and 3. 
These are powerful and most 
efficient 
machines 
Sor cutting 
large 
PIPES, with which one man can 
easily cut off and thread 6-inch pige. 
No. a Cuts and Screws 2% to gin. 
Nog i 3 tob im 
(t will pay you to write us for 
porticulars. 
PANCOAST & MAULE, 
fention this paper.) Philadelphia. 
Sa We also build Power Machines. 














CMMI CARY & MOEN © 


STEEL WIRE OF 27 DESCRIETION Oye 


EVERY ¢ STEELSPRINGS. NEWYORK CITY 


w. 29. ST. 








NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


IRON-WORKING , MACHINERY, 





'FOR SMOOTH CASTINGS 
| THOMAS D. WEST 


'SAYS:—“COAT THE SURFACE 
OF THE MOLDS AND CATES 
WITH 


Silver Lead or Plumbago. 


| THE BEST IS MANUFACTURED BY 
| 


aes DIXON CRUCIBLE CO. 


JERSEY CITY. 





Planers, Shapers, Drills, Slotters, Etc. 












——THE-"— 
Powell Planer Co. 
Manfrs, IRON PLANERS, 
WORCESTER, MASS, 


i 












wee 


D. SAUNDERS’ SONS, zis=""" 


Steam & Gas Fitters’ Hand Tools. 


SEND FOR CIRCULAR, 


Pipe Cutting, 


THREADING, 


7 Tapping “Mathie, 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 


plicity with strength and lightness. 
instead of sliding motion. 


Easily adapted to various sizes of pipe. 
No loose parts to become detached and mislaid. 


Rolling 
All wearing 


surfaces are of tool steel hardened. Less friction of parts than any other pipe-cutter made. 


——————— — —. 
ceeaseaaaiaiiaatenponemmmmnant 

















o oe Naval Size 10x%4x 
woes ne ng al. Constructors! gin. Com- 
= ho 3 Blactrical Architects. | plete pocket 
yx 8 Mining re Builders. book, Log. 
ea Hydraulic Mechanics. |sines and 
a = a Hes no ‘ Assayers. tangents. 

Pe od bs Pde mal Chemists. Will be 
<r Military. Scientists. mailed on re- 
wo 4? y: Students. ceipt of 75cts. 





R. C. SMITH, No. 1 Broadway, N. Y. 


HARLES Mu Ee 


ATT EINEGE TAREE 
S ANN ST. # NEw Yorz: 











McMAHON & COMPANY. 


MANUFACTURERS OF 










s’ Tools, 


AND 
Patent Friction Pulleys. 
Water St., Corner Ledge, 
WORCESTER. ° e 


MAS8. 











/ 


(CY VEX TES 





NOU IZM WED) EO 





Browers, EXHAUSTERS, - 
HEATING FURNACES. “4 








GENTLEMEN : 





A very nice display of our tools can now be seen at the 


is equal to any we have ever run. 
Respectfully yours, 


Catalogue, prices and photos sent upon application. 
THE G.A.GRAY CoO. 


477, 479 & 451 SYCAMORE ST., CINCINNATI, OHIO. 


CINCINNATI CENTENNIAL EXPOSITION. 


KFA CTS. 


THE EGAN CO., CINcINNATI, OHIO, May 31, 1888. 


THE G. A. Gray Co., City. 


In reply to your letter as to how we like the lathe and planer 






we have of yours, we will say that the lathe we bought of you is one of your 
smallest, but for the purpose we bought it, it has given first-class satisfaction. 
Now in regard to the iron planer, We would like to say that it far surpassed our 
expectations, and we consider it one of the most perfectly designed pianers for 
strength and strain there is made. We have used it now about a year, and must 
tell you that it is an A No. 1 machine in every sense of the ~ 

word. Weare using a great many iron planers from the 

best shops in the United States, and we must say that yours 


THE EGAN CO., Thos. P. EGAN, Pres. 











QUICK ACTION VISES.2 





ELLIOTT DRILL PRESS 


REDUCED TO 


35.00 


QUALITY BETTER THAN EVER. 
Send for our New Picture Book. 


STERLING ELLIOTT, NEWTON, MASS. 





Fit up your Boiler Shops, Bridge Works, 
Ship Yards, &c., with my **‘ NEW ” Standard 


PUNCHES. 


They will save you time and money. 


I, P. RICHARDS, PROVIDENCE, R.I. 








Gob: 


pulleys and other hard places. 


£89) 21 INNS olVé 


fy TRADE MARK 





Section of Copper Wire-Sened Light Double Belting, specially adapted to use on cone 
rh Manufactured by the PAGE BcLTI 
Also manufacturers of Staple and Special Grades of Leather Belting, the 


cco , Concord, 










» SHAPING AGHINES 


FOR HAND AND POWER, 
6", 8’ and 10’ Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


ECONOMICAL STEAM BOILERS 


A SPECIALTY, 


Pond Engineering Co. 





St. Louis, 
Mo. 


SEND FOR 
PRICES. 





P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 





" he - H. 
ERCU LE> “PATNA BRAND’? Lacing, and the ‘HERCULES’? Lacing. Send for Catalogue No, 2, 


DELAFIELD’S PAT. SAW CLAMP 





Anny BAAR AAAS 


With Saw for Cutting Metals. Saves all the broken hack- 
saw blades, In use over two years in all parts of the country. 
The new Clamps have the edges beveled that hold the saw, 
Free by mail for 50 cents, Extra blades, 1-2 in. wide, 7c, each, 


70c. per dozen ; lin. wide, Stubs, 35c. each, Free by mail. 


NOROTON MFC. WORKS, NOROTON, CONN. 


BORING AND 





RNING MILLS. 


LATHES PLANERS DRILL PRESSES 
F.P,MICHEL ROCHESTER N.Y. 


GAGE MACHINE WORKS, 
jae os Waterford, N.Y. 


Manuf’r’s of 


FOX, TURRET 


AND 


SpeedLatnes 


AND 


Brass Finishers’ 




















Of a steam pump so that, under varying conditions of load and 
pressure, it will keep an uniform speed, is what we guarantee to 
do with our Pump Governor, It 
years, and quantities are used by the leading pump makers. 


MASON RECULATOR CO., 


has been on the market several 


Boston. 










14 AMERICAN 


MACHINIST Avausr 25, 1858 











~ WILLIAM SELLERS & GO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 


Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJEOTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 





Havailton, 


ORI0. 


Tt Link Austra 


Double, Single, 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 


Angle: 


u 
i 


is 


l A 


ey 


Power Cushioned Hammer, _ he ye ant 
Send for New Catalogue. * he 


ils 











All GENUINE 
INGOTS & manuraerenre 
BEAR 


ae TRADE MARKS 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 

OF THE U.S.PATENTS. 


C) yy 
Phosphor. Bong! 








BEMENT, MILES & Co. 
PHILADELPHIA, PA. 
——BUILDERS OF-—— 


METAL-WORKING MACHINE TOOLS 


t/a he 







FOR 
Railroad Shops, Locomotive and Car Builders, Machine Sho,);, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Etc. 


TT 


Juz Manufacturers of 
“ACME’”’ 


Sinetc “Automatic Boltcutters, 


Cutting from 3-8 in. to 6in. diameter. 
——— Also Separate Headsand Dies, 
» Send for Catalogues and Discounts. 
Agents, Manning, Maxwell & Moore, New York. © 


BALL AUTOMATIC CUT-OFF ENGINES. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Spa 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 


NEW YORK SELLING OFFICE, 
1S CORTLANDT STREET. 


ANDREW GRAY, Pres. W. H. Hollis, Treas. E. P. MONROE, Gen’l Manag: 


U. §. METALLIC PACKING CO. 


Philadelphia, Pa. 
OFFICE, 133 S. 4th St. WORKS, 435 N. Broad St. 
ry ae Packings in use on Locomotives, Stationary 








PAT. DEC, 6, 18 
PAT. DEC, 4, 1 
PAT. AUG. 25, 
















KZ 
Biwi 


SY 
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THE BECKETT & MCDOWELL MFc. Co., 


ARLINCTON, N. J. S. A. Beckett, Gen’. Manacer 
IRON FOUNDERS AND MACHINISTS. 
MANUFACTURERS OF 


STEAM ENGINES AND GENERAL MACHINERY. SPECIALTIES : ORE-CRUSHING 
MACHINERY, STAMP MILLS AND MINING HOISTS. 


Having Extensive Foundry Capacity, we are prepared to contract for 
regular supply of Machinery Castings. 


ge __ PURE CARBON BRONZE. 


SARKO - Heavy Journal Bearings our Specialty. 


Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &e. 


Look for brand, ‘‘ Pure Carbon Bronze.” 


CARBON BRONZE CO., 


SOLE MANUFACTURERS, 
38 WATER STREET, PITTSBURGH, PA. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


GREAT ECONOMY OVER COAL. SCALING AVOIDED. 





tens or | 


N BRON? VAD 








Wear of DIES lessened, and better wore  pegmncnd, 
Insurance not increased. No ASHE S or CLIN 
Continuous fire the whole day. rect a sine Nolicited. 


™ AERATED FUEL CO., - Springfield, Mass. 
=| jJ. H. BULLARD, Gen’! Manager, 
| ALDEN SPEARE’S SONS & CO., Boston, Mass., 
= Agents for Eastern part of New England. 
ai HARRIS & COWDERY, Ashtabula, Ohio, Agents for Ohio, 
CYLINDER SICHT 


PATENT OILERS, “Freep cups. 


' Government ecuieatae 
IPOP SAFETY VALVES 
For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & 60., °“*°°-intsHers, ““° 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 


1888 CATALOGUE FREE ON APPLICATION. 











and Marine —— 
FRICTION CLUTCH PULLEYS, STEAM ENGINES 


HOISTING ENGINES, Stationary, 
ELEVATORS, : Portable and Semi-Portable. 
STEAM AND 8 to 16 Horse Power. 
BELT POWER.  llustrated Pamphlet Free. Address 


THE D. FRISBIE COMPANY, BJAMES LEFFEL & Co 


i SPRINGFIELD, OH10, 
114 Liberty Street, - New York. or 110 Liberty St., New Yor 


FOR IMMEDIATE DELIVERY. 


No. 3 BRAINARD MILLING MACHINE, Complete. 
No. 3 DALLETT PORTABLE DRILL, 
One 24"x24"x6' WHITCOMB PLANEK. 


TALLMAN & McFADDEN, 
1025 Market Street, Philadelphia, Pa. 
BOILER EXPLOSIONS and |} SWEET’S 


damage from too little and too much | z y 
Measuring Machine, 


water can be obviated, while aceuras | 
economical results, by using the RE- | 

; % The only micrometer 
that will not lose its 


LIANCE SAFETY WATER COLUMNS. | 
Siocentes and sold by Boiler Makers | acouracy by wear. 
Satisfaction Guaranteed 


Ow | and Dealers generally. | 
a) fi t@ Send for Illustrated Price List. 
mt 3.07, SYRACUSE 
TWIST DRILL CO 


RELIANCE GAUGE C0., | 
Syracuse, N. ¥ 


27 EUCLID AVENUE, 
CLEVELAND, OHIO. | 
CLUTCH PULLEYS ANvwv 
‘CUT-OFF COUPLINCS 


FRICTION JAS. HUNTER & SON, 


North Adams, Mass. 
Te a A ae 
| 
























PATENT UNIVERSAL SCREW-CUTTING CENTER 
pF ALEIGHTOND SYRACUSE.N.Y 3 


DEPTH ANGLE AND 
Ef thi bh J. WYKE & co., IWIST DRILL GAUGE. 
Fins Machinists’ Tools —-E. Boston, Mass—Send for Circular, 
MACHINIST’S SCALES, 


PATENT END GRADUATION. KORTING GAS 











~END for Illustrated Price List of Fine Tools, 
manufactured by Standard Tool (o., Athol, Mass. 


THE OPEN ve IRON PLANERS. 


Unexcelled for Accuracy, 
Efficiency ,and general Adapt 
ability in the performance of 
the Regular and Large class 
of work. 


An Invaluable Acquisi- 
tion to every Machine 
Shop. 


Phototypes, prices, etc. 
on application to 


Detrick & 
Harvey, 














Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price, 


OSGOOD DREDGE 00., - ALBANY, N. Y. 
RALPH RB. OSGCOD, Pres. JAMES H. BLESSING, Vice-Pres. 





JOHN E. HOWE, Secretary and Treasurer. 


REDCES, D! TCHING 
Excavators, MACHINES, 


Manufacturers, 


. BALTIMORE: 
MD. 


Maniufac in rs of 
ERRICKS, 
Etc., Etc. 





SIMONDS ROLLING MACHINE Co., 
MANUFACTURERS OF ROLLED FORGED SPECIALTIES, 


— STEEL BALLS 


For Anti-Friction Bearings, of 
Best Cast Steel, Hardened, 
Ground and Burnished, from 
) 38-16 in. to 2 in. diameter. 

In quality and density of metal, in uni- 
formity of temper, and in accuracy and 
nicety of finish warranted une qualed, 

SAMPLES AND PRICES ON APPLICATION, 
SIMONDS ROLLING MACHINE CO., Fitchburg, Mass. 











COMBINA T "ION DRE (DGE. 


We Invite Comparison for Accuracy with all others, 


EVERY SCALE GUARANTEED. SEND FOR LIST. 
l 0 ) a0 Horse Power. 


COFFIN & LEIGHTON, SYRACUSE, N. Y. 
The Korting 


J. A. FAY & CO.32h 
Gas Engine 


w OHIO, U.S.A. 
BUILDERS OF IMPROVED 
is placed upon 


aye MACHINERY 
its merits and 


Embraces nearly 400 Machines for 
under full gusr- 


PLANING & MATCHING 
antee to every 


Surfacing, Moulding, Tenoning, Mor- 
purchaser. 







tising, Boring, and Shaping, etc. 
Variety and Universal 


WOOD WORKERS. 


Band, Sc rolland Cir Circular Saws, Re- 
sawing ‘Machines, Spoke and Wheel 
Machinery, Shafting, Pulleys, etc. 
: = All of the highest standard of excel- 


s lence. 
SS W. H. DOANE, Pres. D. £, LYON, Sec'y 
OUR 


ew GATALOGUE OF TOOLS 


And Supplies — y= to any address on receipt of Ten 
ts in pm f (for postage.) 


Chas. A. strlinge & Co, Se Detroit, Mich 
= OIL ENGINES. 


For Printers, Steam Yachts, 
pomping water, sawing wood. 
making ice- cream, Carpenters, 
Mechanics. 1to5H.P. Fuel, 
Kerosene. No dust. Auto- 
matic in fuel and water sup. 
ply. ustrated Catalo; 

ee. Mention AMERICAN 
CHINIST. 





CATALOGUES on 
APPLICATION. 


KORTING G4) 
ENGINE CO, 


LIMITED. 


60 BARCLAY STREET 














SHIPMAN ENGINE CO., 
#2 Pearl St., Boston, Mass. 





NEW YORK. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rutative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H.P. for driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. Address, BUCKEYE-ENGINE CO., Salem, Ohio. 
301 TELEPHONE BUILDING, } N. W. ROBINSON, 154 Washington St., Chicago, I1!. 
si 1g "AGENTS : W. L SIMPSON, 18 CORTLANDT STREET, N, Y. + ROBINSON & CARY, St, Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
isensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


“BLESSING’S PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under circumstances which make the 
employment of the steam trap undesirable, as where 
the pressure in heating systems is greatly reduced be- 
low boiler pressure, or where sufficient head room is 
lacking. Is used in connection with a steam pump, 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water tobereturned. Nostuffing boxes 
are used in its construc tion, and friction is reduced 
toa minimum. Can be adapted to suit a wide range 
of conditions. 

Send for circular of Blessing’s Albany Steam 
Tra Blessing’s Water Circulator and 
Pur fier, and Blessing’s Renewable-Seat 
Stop and Check Valves, 


ALBANY STEAM TRAP GO., Albany, N. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts. Branch Office, 130 Washington St. 
PHILADELPHIA. CHICAGO. 


_OVER 25,000 ENGINES IN USE. 
SCUARANTHED 22, Gomme, 28.2,25 ANY 
RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governor. 
Balanced Valve. High Speed. 
Stationary Oilers. Best Economy. 





















Other Gas Engine doing 
the same work. 





Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, N. Y. 


Sterling Emery Wheel Co., 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. 
Our Wheels for Machine Shop 


Work and Tool Grinding 
Superior to all others, 


Send for Catalogue just published, 





WILSON’S | 
SPEED CONTROLLER, 


As attached to the Gover- 
nor of a Corliss Engine, 
made only by 


Remington Machine Co., 


~ BUILDERS OF 
CORLISS ENGINES, 


BOILER MAKERS AND 
BRASS FOUNDERS. 


Wilmington, Del. 


THE PORTER-HAMILTON, 





Chicago Office, 41 South Cana! St., Chicago, Il 


onan. 
OIL-BOILERS FOR THE UNITED 

STATES NAVY.—Navy Deparr- 
MENT, Washington, D. C., August 2, 1888.— 
The Navy De partment, having in view the 
possible decrease in weight of machine ry in 
vessels of war by the use of tubulous, section- 
al or coil-boilers, has determined to adopt 
such boilers, if suitable can be found, for a 
portion of the steam-power of one or more of 
the vessels about to be built. To this end, 
manufacturers who wish to offer such boilers 
for use by the Department are hereby invited 
to furnish plans of the same, adapted to an 
armored coast-defense vesse i, on or before 
September 15, 1888. Plans must be accom- 
panied by certificates that boilers of the same 
make are or have been in successful use at 
sea or on shore. Plans showing the space in 
the vessel available for boilers, particulars 
of the duty required, and other information, 
may be obtained upon application to the 
Bureau of Steam Engineering. The boiler 
which appears to the Department, after 
investigation, to be the best for the purpose, 
taking into account the evaporative efticiency, 














“The Best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 





MACHINERY ON HAND. 


I6in x42 in, Planer. Bridgeport, new. | the dryness of the steam, the weight of the 

2 x4 ft. New Haven, fair. 

20 in.xi ft “ ‘Ames. good. | boiler, the weight of the water contained, 

) iy # . “ > 

Min Chand 6 ft. sa ep oer | the accessibility for repairs, the ease of mak- 

30 inxs ft. “ each Atherton, Powell & I. & P new. ing repairs, the simplicity and interch: inge- 

o/1n.x8 ft, bid itchburg, LOOK e s 

3 in.xl4ft “ Enterprise, cheap. ability : the — the = a - — the 

6 in-x1? ft. “ G Sere, good. | ease of firing and of regulating the feed, the 

llin tngine I. > ood, 

Be a: Sealine Lethe. Gremees, ‘ow, | Suitability for working in battery, the ca- 

Hin x ft “ Ames “| pability of long-continued steaming without 

dinate. as en « | cleaning, and the durability, will be adopted 

mt _ i i “ Gap , a, S.M. &Co., “lin the coast-defense vessel ‘above mentioned, 

16 in x6 ft, a yao ai | provided that the price, which must be stated 

16 x6 and ft “ Blaisdell, new. | when the plans are submitted, is satisfactory 
1. x6-8-10 & 12 ft, Bridgeport, 

ISin.x8-10-12 ft. Different Makes, « |to the Navy Departme nt. Such boilers as 

20 in. x8-10-14ft. ” Different Makes, sad ¥ 2 

Win “any length Bed * Bridgeport, ns appear to possess me rit will be tested by the 

22 in.xl2 ft. Niles, heavy. | Navy Department, if the manufacturers so 

= rs-Wei3 & M412" Br'dueport, new. | desire, to determine which is the more suit- 

zie 0 tt. “ amte - able for the purpose, Manufacturers who 

2 in. Drill eg « | wish their boilers to be tested must furnish a 

2-25 5 38 inch Drills Blaisdell, *. | boiler of the type of one of those proposed 

= ~- c 

tt. Arm Universal Radial Drill, “ for the vessel and prepare it for test, either 

No. 1 and 8 Universal Miller, Brown & Sharpe, . | at their own works or at such place as may 

, I Universal Grinde r, P. & w. Al be arranged with the De partment. The 
Sinker, } 2, & . se ( . 

N Surface Grinder, Brown & Sharpe, Al. cx pense f the test of the acce pted boiler 


will be borne by the Navy Department, and 
the cost of the fuel used in the test of the 
second best will also be borne by the Navy 
Department. All other tests must be at the 
expense of the parties offering boilers for 
competition, 


Cold Rolled Shafting in Stock, Send 


for list. Write for what is wanted, 


E. P. BULLARD, 
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Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 
Send for Circulars. 
E. P. HAMPSON & CO., 


36 CORTLANDT ST., 
NEW YORK, 


Sole Eastern Agents. 


JOHN J. METZCER, 
69S. Clinton St., Chicago, 











FRIGK COMPANY, Pullers, 


WAYNESBORO, PA. 


| & GENUINE “CORLISS.” 





WESTERN ACENT. 
Kx es 
wn SS OF IMPROVED 


SLIDE Vatve NO 4 


STATIONARY BOILERS, Big 


GENERAL MACHINERY, ; 
IRON AND BRASS CASTINGS 
NEW YORK OFF 
Room 6, Ith 
COAL AND IRON EXCHANGE, ™ 
Cor.CorTLANDT & CHURCH ST. 


HPTEHILL, 


WBUR 
inv, 













Nae 
— NG 
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JOHN MeL ARE N, 


——BUILDER OF 


CORLISS 
Engines, 


AIR 
Compressors 


7 and 
BOILERS. 
ode 











STEARNS M’F’G COMPANY, 
ERIE, PA. 


ENGINES from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. 
Works at Erie, Pa. 
New York Store, 46 Cortlandt Street, 


BARNHURST & DURLIN, Managers. 


Almond Drill Chuck, 


Sold at all Machinists’ 


T. R. ALMOND, 








WILLIAM ©. WHITNEY, 


62 COLLEGE PLACE & 72 WARREN ST., N. Y. Sonmuuarat he Wad 





83 & 85 Washington St., 
Brooklyn, M. ¥. 


| American Standard Gauge & Tool Works, Wilmington, Del. 


Makers of Implements for Standard Measurements. 


35,000 
in ypu 
Use. 





Flat Bar Gauge. 





JAS. A. TAYLOR & CO, 


Crescent Gauge. 





i888 


CATALOGUE 


ILLUSTRATING 


MACHINERY 


Working Cutting Tron, Brass 


Steel, 


and 
and 


IS NOW READY. 


Contains 420 
Cuts, nearly all 
for this book. 


For 


200 fine Wood 
made specially 


PRICE EACH, - $5.00. 


(Copies will be sent, without expense, to 
all our customers, also to owners of machine 
shops, and intending purchasers, who may 
apply for them.) 


HILL, CLARKE & CO, 


156 OLIVER STREET, 
BOSTON, MASS. 


Pages, over 
new and 
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BROWN & SHARPE MFG. CO. 


Manufacturers of 


MACHINERY AND TOOLS, 
PROVIDENCH, R. I. 


Th.s Machine is designed for flat and true 
surface grinding and finishing. It is an effec- 
tive substitute for the ope rations of filing and 
stoning. The entire cost of files, and three- 
quarters of the labor usually expended on 
these operations are saved, besides obtaining 
better surfaces upon the work done. For all 
finished parts of machinery of cast iron or 
steel, bard or soft, for punches or dies, straight 
edges, flattening dies, etc., it will prove invalu- 
able, and will produce fine work with little 
expense. 

it will Grind 14”’ wide, 36’ 10” high, 
using a 9” wheel. 

rhe counte rshaft has tight and loose pulleys 

' diam., 4’ face, and should run about 276 
ah. per minute. 

Price includes countershaft, wrenches, etc.; 
all complete, delivered F. 0. B. at Provide nee, 
R. I. Weight, 2,500 Ibs. 

We are prepared to furnish this machine 
lengthened,to grind 5 ft.long. Weight, 3,000 lbs. 


Illustrated CATALOGUE Mailed on Application. 
WESTERN AGENT, 
8. A, Smith, 23 S. Canal St., Chicago, Il, 


long, 





No. 3 SURFACE CRINDING MACHINE. 


DRIVING WHEEL LATHES. 


RK. R. AND LOCOMOTIVE SHOP EQUIPMENTS. 








| 
| 
| 
} 


oF i 
Bars a 


‘NILES TOOL WORKS, 


HAMILTON, OHIO. 








| NEW YORK, 96 Liberty St. 
PHILADELPHIA, 705 Arch St. 
CHICAGO, 96 Lake St. 








2b geo & TOWNE MFG Co. 
== STAMFORD CONN 
~NEW YORK CHICAGO PHILA BOSTON. - 


The Original Unvulcanized racing 
CALLED THE STANDARD-Aiissth<.Packine, by, whi 


Accept no packing as JENKINS PACKING unless 
“ stamped with our ‘‘ Trade Mark.” 
21 NORTH FIFTH ST., PHI 


aE 4 DEARBORN SP'REET, Cc Hic: JAGO, 


SHAPERS, ENGINE LATHES & DRILLS. 


LODGE, DAVIS & CoO., 


CINC.NNATI, OHIO. 
oe ine hvu pright Drills. 25 inc 4 Bock Geared. 


28, 82 and 40 inch Power Feed Drills. 








YQ; 10?) 


MINS 5@ PAG, 
STANDARD.“ 


71 JOHN STREET, N, Y. 
108 MILK STREE T, “BOgTON, 













>] 
. 


Y You. 


0”, 26’, 32” Stroke. 


> 


SHAPERS 


8”, 10”, 15”, 2 
ENGINE LATHES 
17”, 19”, 21”, 24”, 27” 


IT WILL PA 





WRITE FOR PRICES 





»GARVIN & CO. 


41 CENTRE ST., NEW YORK, 


Manufacturers of 


MACHINISTS’ 


TOOLS 
Small 

b Automatic 

Miller, 


WITH ARM, 

The Machine shown in 
cut is desi.ned for rapid 
and convenient milling 
of small work. 


GOULD & EBERHARDT, 


Near Market St. Depot, 
NEWARK,N. J 
Pat. Shapers. 


NEARLY 
1,500 


1 

















EBERHARDT’S 
Patent 


GEAR CUTTER. 


= In Use throughout 








Manufacture 


Caliper Gauges. 
WESTERN BRANCH, 100 West 


HARTFORD, 


— 


f 

















BILLINGS 

DROP FORGED 

LATHE 00cs seal ; 

FROM BEST 

STEEL FOR 

THE PURPOSE 

DROP FORGINGS OF COPPER 
WARNER & SWASEY, 

CLEVELAND, OHIO, 

For Iron and Brass Work. 
SMALL TOOLS & FIETURES. 
Gear Cutting in all its Branches, 

APPLICATION. 


ILLUSTRATED CATALOGUE ON 





hotographs 


. Cuts, P’ 
on application. 


Lowell, Mass., U. 8. A. 





Manufacturer of ENGINE LATHES& 


from 16 to 48 in. s' 


m and Prices furnish 





GEO. Ww. FIFIELD, 





Gear Wheels and Gear Cutting.—1 make ¢ to 
order, or cut teeth on g blanks sent to me. 
all sizes to six ft. dm. 
cheap g._ Small cast g. 
prices. 
g, $1. 


Of all kinds. 
Small orders or large ones. Fine g or 
Ready made brass g by mail at low 
Bevel g with perfect planed teeth. Hand Book on 
Facilities comple “te. Terms reasonable. Send for cat. 
BO. B. GRANT, 66 Beverly St., Boston, Mase. 


KEY-SEATING 
MACHINES, 


and 20-in, Drills 


A SPECIALTY. 
Our ve ough ned caye 


will save nenee 


ot 





use to cost ; 
shop can hora e do with. 
out a. pave nee 
reai ‘oO rom men 
both Key “Ad Mach hines 
and 20-in. Dri a. Send for 


Photo. and MN 


W. P. DAVIS, 
NORTH BLOOMFIELD, W. Y. 


and new Threading Tool, Rhodes’ Square Thr, 
Tool, Woodbridge Lathe and Planer Tool 
son’s Cutting-off Tool, Kidd’s Improved Dividers and Adjustable 










THE PRATT & WHITNEY Co, 


HARTFORD, CONN., 


Gardner & Woodbridge Patent 


‘ad 


° Jo} ine 


Washington Street, Chicago, Ils, 


THE BILLINGS & SPENCER go, 


iblak U.S.A. 


ara 4 


% UP TO 
AND 
INCLUDING 4iN. 
ALSO. 

' CLAMP 
ANDO 


DIE DOGS 


@ 


,,RON AND STEEL OF ALL DESCRIPTIONS. 





REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are locate: at 
Plainfield, N. J., forty minutes’ ride from New Y ork 
city on the line Of the Central Railroad of N. J., and 
consist of the following : , 

A machine shop 500’ long by 100’ wide; a foundry 
250’ long by 90’ wide; also commodious buil« mgs 
for the storage of sand, coal, coke and pig i 
ample and convenient wash rooms for the men 
proof two story pattern storage; blacksmith s 
engine and boiler houses. These buildings ar 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
through the machine shop forshipping. The wh se 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the f: 
dry and scratch rooms. The foundry has capa fie 
for making the heaviest class of castings. 

All our tools are expressly designed for the 
economical manufacture of heavy eeeinery or 
railroad and general machine shop equipment, 
new patterns of the latest and best designs. 


SALESROOM ad OFFICE, 111 & 113 Liberty St., N.Y. City. 
WEW SHOPS, Plainfeld, W. J. 








OD; 
de- 








J. M. ALLEN, Presmenrt. 
W. B. FRANELIN, Vice-Presmenr 


J. B. Prmrox, Szorrrary. 





Lathes and Planers 


FOR ALL PURPOSES, 
The C. A. Gray Co., 
477, 479 & 481 Sycamore, cor. Webster, Cincinnati, Ohio. 


Photographs and prices sent upon aegeeet 


SEE ADVERTISEMENT, PAGE 13. 








STEEL GASTI 






PROPRIETORS 
Buffalo Steel Foundry, 
BUFFALO, N. Y. 


NGS. PRATT & LETCHWORTY 


-¥ PUNCHING PRESSES, DIES. 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOODS, 
STILES & PARKER PRESS Co. 


DROP FORGINGS, 
—ETC.— 


DROP HAMMERS. 


MIDDLETOWN, CONN. 


Branch Office and Factory 203, 205 and 207 CENTRE STREET, NEW YORE. 





iJ.M.CARPENTER &__ 








the World. 
GEAR AND RACK CUTTING TO ORDER. 





Send for Catalogue. 





=a! 
PAWTUCKET.R.1I. A, 





Manuracturer 


APS & DIE 


UTR 














